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(57)Abstract: 

PURPOSE: To obtain the subject material excellent in 0 

heat resistance, mechanical properties, moldability, etc., A B D [1 

thus useful for molded products such as films, sheets 
and tubular products, comprising metal compound(s) and 
an organic polymer bearing an organic group containing a 
specific structural portion. 

CONSTITUTION: This material comprises (A) an organic 
polymer-bearing organic group-containing structural 
portion of formula I [A is a heterocycle containing 

electron lone pair-bearing N atom as ring-constitutive v ° 

atom; B is either a group bound to the 2-site relative to >j— f cr s R-fe-f c R*V~ * — c— 
the N atom of the heterocycle A, or an alkylene; D is R /W^J^ 
NQ1 (Q1 is H or an alkyl), O, etc.] and (B) at least one R * |T R * 
kind of metal compound selected from those belonging 
to the groups 2A, 3A, 4A, 5A, 6A, 7A, 8, 1B, 2B, 3B, 4B, 

and 5B in the periodic table. The structural portion of TT 
formula I in the component A is pref. a group with 
structure of formula II (R1-R4 are each H or a 
substituent; R5-R8 are each H or an alkyl; (m) and (n) 
are each an integer of 0-6). 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAd4aa7vDA408239583P1 ... 2003/09/1 0 



Searching PAJ 



2/2 s<— v 



of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAd4aa7vDA408239583P1 ... 2003/09/1 0 



1/2 v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) Following formula (i);. 
[Formula 1] 

O 
II 

A B — D — C — (i) 

A expresses the heterocycle which contains the nitrogen atom which has a lone-pair electrons 
as annular atoms among the formula of [above. B expresses combination or the alkylene machine 
combined with the position of the 2nd place to the nitrogen atom which has the lone-pair 
electrons contained in the aforementioned heterocycle A. D expresses -NQ1-, -C(Q2) (Q3)~ or 
-0-, and Q1 expresses a hydrogen atom or an alkyl group here, organic polymer; with the 
organic machine which has a part for the structured division expressed with] to which Q2 and 
Q3 express independently a hydrogen atom, a halogen atom, or an alkyl group, respectively, and 
(b) the [ of a periodic table ] — 2A group — the — the [ 3A group and ] — the [ 4A group and ] 

— the [ 5A group and ] — the [ 6A group and ] — the [ 7A group, the 8th group, and ] — the 

[ 1 B group and ] — the [ 2B group and ] — the [ 3B group and ] — the [ 4B group and ] — the 
metal content organic polymer material characterized by containing at least one sort; of 5B 
group's metallic compounds 

[Claim 2] or [ in which an organic polymer (a) contains the nitrogen atom with which the 
heterocycle A in a formula (i) has a lone-pair electrons as annular atoms / not being replaced ] - 

- or the metal content organic polymer material of a claim 1 which is an organic polymer with the 
organic machine which has a part for the structured division expressed with the aforementioned 
formula (i) which is the heterocycle which consists of 6 member rings or 5 member rings which 
are replaced 

[Claim 3] Whether the heterocycle [ in / a formula (i) / in an organic polymer (a) ] A is replaced 
Or the pyridine ring replaced, A pyrimidine ring, a pyrazine ring, a pyridazine ring, a triazine ring, a 
tetrazine ring, An oxazine ring, a quinoline ring, an isoquinoline ring, a NAFUCHI lysine ring, a 
phenanthridine ring, A pyrid quinoline ring, a pudding ring, a pterin ring, a quinazoline ring, a 
quinoxaline ring, A phenazine ring, a thiadiazin ring, an imidazole ring, a pyrazole ring, a thiazole 
ring, An iso thiazole ring, an oxazole ring, an isoxazole ring, a triazole ring, A thiadiazole ring, an 
oxadiazole ring, a tetrazole ring, an imidazoline ring, Metal content organic polymer material of a 
claim 2 which is an organic polymer with the organic machine which has a part for the structured 
division expressed with the aforementioned formula (i) which is a benzothiazole ring, a 
benzimidazole ring, a pyrazoline ring, or an indazole ring. [Claim 4] Following formula [ as an 
organic machine with which an organic polymer (a) has a part for the structured division 
expressed with a formula (i) ] (ii);. 
[Formula 2] 
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O 

C R 6 R 6 h~{ C R T R s )n D C 

(ii) 

4 

R 3 

R1, R2, R3, and R4 express a hydrogen atom or a substituent independently among the formula 
of [above, respectively. R5, R6, R7, and R8 express independently a hydrogen atom or an alkyl 
group, respectively, m and n express the integer of 0-6 independently, respectively. D -NQ1-, - 
Express C(Q2) (Q3)- or -O- and Q1 Expresses Hydrogen Atom or Alkyl Group Here. Q2 and Q3 
are a metal content organic polymer material of claims 2 or 3 which is an organic polymer with 
the organic machine which has a part for the structured division expressed with] which 
expresses independently a hydrogen atom, a halogen atom, or an alkyl group, respectively. [Claim 
5] metallic compounds (b) — the [ of a periodic table ] — the [ 7A group, the 8th group, and ] — 
the [ 1 B group and ] — the [ 2B group and ] — the [ 3B group and ] — the metal content 
organic polymer material of any 1 term of the claims 1-4 which are at least one sort in 4B 
group's metallic compounds 

[Claim 6] Metal content organic polymer material of any 1 term of the claims 1-5 whose metallic 
compounds (b) are at least one sort of the compound of Zn (II), Mn (II), Fe (II), Co (II), nickel (II), 
Cu (II), Pb (II), and Fe (III). 

[Claim 7] Metal content organic polymer material of any 1 term of the claims 1-6 whose organic 
polymers (a) are organic polymers which have the shape of a chain, and the branched chain 
structure. [Claim 8] The metal in metallic compounds (b) is coordinate bond or the metal content 
organic polymer material of any 1 term of claims 1-7 which is carrying out ionic bond to an 
organic polymer (a). 

[Claim 9] The charge of forming material which consists of metal content organic polymer 
material of any 1 term of claims 1-8. 

[Claim 10] How to perform melting fabrication using the charge of forming material of a claim 9, 
and to manufacture mold goods. 
[Claim 11] (a) Following formula (i);. 
[Formula 3] 

O 
II 

A B D — C (i) 

A expresses the heterocycle which contains the nitrogen atom which has a lone-pair electrons 
as annular atoms among the formula of [above. B expresses combination or the alkylene machine 
combined with the position of the 2nd place to the nitrogen atom which has the lone-pair 
electrons contained in the aforementioned heterocycle A. And D expresses -NQ1- -C(Q2) 
(Q3)-, or -0-. As opposed to an organic polymer with the organic machine which has a part for 
the structured division expressed with] to which Q1 expresses a hydrogen atom or an alkyl group 
here, and Q2 and Q3 express independently a hydrogen atom, a halogen atom, or an alkyl group, 
respectively (b) — the [ of a periodic table ] — the [ 2A group and ] — the [ 3A group and ] — 
the [ 4A group and ] — the [ 5A group and ] — the [ 6A group and ] — the [ 7A group, the 8th 
group, and ] — the [ 1 B group and ] — the [ 2B group and ] — the — the — the method of 
blending at least one sort in 5B group's metallic compounds, and reforming a 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention should make the specific organic machine which has a 
nitrogen content heterocycle and a carbonyl group (-CO-) a side chain radical and/or an end 
group. It is related with the manufacture method of the mold goods which consist of the charge 
of forming material and this metal content organic polymer material which consist of the metal 
content organic polymer material and this metal content organic polymer material which made 
specific metallic compounds contain to the organic polymer which it has, and the method of 
reforming the aforementioned specific organic polymer by combination of metallic compounds. 
And the metal content organic polymer material of this invention which makes it come to said 
specific organic polymer to contain specific metallic compounds forms strong condensation 
structure according to the interaction of this organic polymer and these metallic compounds, and 
many properties, such as thermal resistance, a dynamic property, chemical resistance, a 
moldability, and reuse nature, are sharply reformed compared with the organic polymer of the 
conventional known. 
[0002] 

[Description of the Prior Art] A metal salt (metal ion) is added to an organic polymer, and the 
some are already conventionally known as a metal content organic polymer material which was 
made to produce interactions, such as ion bridge formation and coordinate bond, and raised the 
dynamic property, thermal resistance, etc. between the metal ion and the polymer. And since it 
will be fused if the metal content organic polymer material of the conventional known is generally 
heated more than the melting point or softening temperature, or it is plasticized, melting 
fabrication and heating processing are possible, moreover, it is expected by heating melting in 
fields various since the reuse is possible as a highly efficient polymer, and, as for such a metal 
content organic polymer material, the much more research and development are furthered. 
[0003] The so-called ethylene system ionomer which added the metal salt to the ethylene- 
acrylic-acid copolymer, and was formed as a polymer using the ion bridge formation by the metal 
ion is known for many years, and is put in practical use (for example, U.S. Pat. No. 3264272 
specification etc.). When ionic bond dissociates, an ethylene system ionomer shows 
thermoplasticity, on the other hand, by the service temperature, an ionic bond portion forms an 
ion cluster, serves as a point constructing a bridge, and has the specific physical properties of 
forming a floe, and is used for a packing film, a golf ball, ski boots, etc. at the working 
temperature using such physical properties. However, in humid atmosphere, its hygroscopicity is 
high, the above-mentioned ionomer produces a physical-properties fall, and the melting point of 
a polymer falls and it has the fault that thermal resistance falls as it may foam at the time of 
fabrication and the degree of ion bridge formation moreover becomes high. 

[0004] Moreover, N and N-screw (2-hydroxyethyl) iso nicotinamide; expressed with the following 
formula to the urethane prepolymer formed from methylenediphenyldiisocyanate and poly 
(tetramethylen oxide) by recently. 
[0005] 
[Formula 4] 
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HO-C H 2 C H 2 -N-C H 2 C H 2 — O H 



C— O 




Make it react as a **** extension agent, and form the segmented polyurethane which has a 
pyridine ring in a side chain, and add a metal salt to it, coordinate bond is made to form between 
the nitrogen atom of the pyridine ring of a side chain radical, and a metal ion, and the report 
which tried reforming of polyurethane is made (J. Appl.Polym.Sci., 1994, 51,365-374). 
[0006] However, although a carbonyl group (-CO-) exists in the position of the 4th place to the 
nitrogen atom of a pyridine ring in the case of the above-mentioned segmented polyurethane, 
the carbonyl group seldom participates in coordinate bond with a metal ion, but coordinate bond 
is made between the nitrogen atom of a pyridine ring, and the metal ion. Therefore, the 
manifestation of the cohesiveness by arch forming in this segmented polyurethane is mainly 
dependent on the hydrogen bond for the urethane structured division, and it is hard to say it that 
the coordinate bond between the nitrogen atom of a pyridine ring and a metal ion does not 
contribute to the manifestation of the cohesiveness of polyurethane greatly, but the reforming 
effect by coordinate bond is [ coordinate bond ] enough. 
[0007] 

[Problem(s) to be Solved by the Invention] When the purpose of this invention introduces a 
metal ion, a strong interaction produces it between an organic polymer and a metal ion. It 
reforms to an organic polymer material which has the outstanding dynamic property, and, 
moreover, can fabricate simply and smoothly to the various mold goods in which melting 
fabrication and heat softening processing are possible. And after presenting business, it is 
offering the charge of forming material which consists of the metal content organic polymer 
material and it which can be fused and reused. And although the purpose of this invention 
contains the metal ion, it is offering the charge of forming material which there are not a heat- 
resistant fall accompanying a damp-proof fall, the fall of the melting point, etc., foaming at the 
time of melting fabrication, etc., and consists of the metal content organic polymer material and 
it which are excellent in many properties, such as moisture resistance, thermal resistance, 
chemical resistance, and foaming-proof nature. 
[0008] 

[Means for Solving the Problem] Have the heterocycle which contains the nitrogen atom which 
has a lone-pair electrons (lone-pair; lone pair) as annular atoms as a result of this invention 
persons' repeating examination that the above-mentioned purpose should be attained, and the 
inside D of a formula;-D-CO-[formula in the position of the 2nd place of the aforementioned 
nitrogen atom of the heterocycle -NQ1- - Express C(Q2) (Q3)- or -0-, and Q1 Expresses 
Hydrogen Atom or Alkyl Group Here. Q2 and Q3 the organic machine which has a part for the 
structured division which the basis expressed with] which expresses independently a hydrogen 
atom, a halogen atom, or an alkyl group, respectively has combined through a direct or alkylene 
machine If specific metallic compounds (metal ion) are blended with the polymer which 
introduced as a side chain radical and/or an end group to the organic polymer, and introduced 
such a specific organic machine Between the aforementioned polymer and a metal ion, a strong 
interaction arises and strong condensation structure is formed, and ****** which the metal 
content organic polymer material obtained by that cause does not have the heat-resistant fall 
accompanying a damp-proof fall, the fall of the melting point, etc., foaming at the time of melting 
fabrication, etc., and is excellent in many properties, such as moisture resistance, thermal 
resistance, chemical resistance, foaming-proof nature, and a dynamic property, — things — 
Furthermore, when the organic polymer which introduces the above-mentioned organic machine 
is an organic polymer which has the structure of the shape of a straight chain, and the shape of 
a branched chain The metal content organic polymer material obtained by introduction of a metal 
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ion was thermoplasticity, melting fabrication and heat softening processing were possible for it, 

and moreover it was fused, found out that a reuse could be carried out, and completed this 

invention based on those knowledge. 

[0009] That is, this invention is (a) following formula (i);. 

[0010] 

[Formula 5] 

O 
II 

A — B — D — C ( i ) 

A expresses the heterocycle which contains the nitrogen atom which has a lone-pair electrons 
as annular atoms among the formula of [above. B expresses combination or the alkylene machine 
combined with the position of the 2nd place to the nitrogen atom which has the lone-pair 
electrons contained in the aforementioned heterocycle A. And D expresses -NQ1-, -C(Q2) 
(Q3)-, or -0- Q1 expresses a hydrogen atom or an alkyl group here, and Q2 and Q3 become 
independent, respectively. A hydrogen atom, ; [ polymer / [it is called "an organic polymer (a)" 
for short below] / organic / with the organic machine which has a part for the structured 
division expressed with] showing a halogen atom or an alkyl group ], and (b) the / of a periodic 
table / — 2A group — the — the [ 3A group and ] — the [ 4A group and ] — the [ 5A group 
and ] — the [ 6A group and ] — the [ 7A group, the 8th group, and ] — the [ 1 B group and ] — 
the [ 2B group and ] — the — the — it is the metal content organic polymer material 
characterized by containing at least one sort; of 5B group's metallic compounds [it being called 
for short "metallic compounds (b)" below] 

[001 1] And this invention is a charge of forming material which consists of metal content organic 
polymer material containing an above-mentioned organic polymer (a) and above-mentioned 
metallic compounds (b). Furthermore, this invention is the method of performing melting 
fabrication using the above-mentioned charge of forming material, and manufacturing mold 
goods. And this invention is the method of blending a kind at least and reforming an organic 
polymer (a) of the above-mentioned metallic compounds (b) to the above-mentioned organic 
polymer (a). [0012] this invention is explained in detail below, first — this invention — an organic 
polymer (a) — following formula (i); 
[0013] 
[Formula 6] 

O 
II 

A — B — D— C (i) 

It is required to have the organic machine which has a part for the structured division expressed 
with [the inside of the above-mentioned formula, and A, B and D are as the aforementioned 
definition]. 

[0014] Formula [ of the following / part / for the structured division expressed with; or a ** 
formula (i) when the amount of / which is expressed with a ** formula (i) "the organic polymer 
(a) has the organic machine which has a part for the structured division expressed with a formula 
(i)" / structured division couples directly with the organic polymer main part which constitutes 
the base portion of an organic polymer (a) in this invention here ] / (iii);. 
[0015] 
[Formula 7] 

O 
ll 

A — B D C — E — (iii) 

A, B, and D are as the aforementioned definition among the formula of [above, and E is a basis 
which connects a part for the structured division expressed with a formula (i), and the base 
portion of an organic polymer (a). For example, -NQ4-, -0-, -W1-, -NQ5-W2-, -0-W3- etc. are 
expressed. Q4 and Q5 express independently a hydrogen atom or an alkyl group here, 
respectively. W — one — W — two — and — W3 — respectively — becoming independent — 
one — a piece — more than — oxygen — an atom — sulfur — an atom — or — nitrogen — an 
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atom — being interrupted — having — **** — a straight chain — ** — or — having branched 

— a chain — ** — divalent — a hydrocarbon group — expressing — ] — being shown — having 

— as — It means that you may be any in the case of having combined with the organic polymer 
main part which constitutes the base portion of an organic polymer (a) through Basis E. 
[0016] or [ containing the nitrogen atom with which the heterocycle A needs to be the 
heterocycle which contains the nitrogen atom which has a lone-pair electrons (namely, lone-pair; 
lone pair) as annular atoms in a part for the structured division expressed with the above- 
mentioned formula (i), and Heterocycle A has a lone-pair electrons / not being replaced ] — or 
it is desirable that it is the heterocycle which consists of 6 member rings or 5 member rings 
which are replaced or [ not being replaced as an example of such a heterocycle A ] — or it is 
replaced — A pyridine ring, a pyrimidine ring, a pyrazine ring, a pyridazine ring, a triazine ring, A 
tetrazine ring, an oxazine ring, a quinoline ring, an isoquinoline ring, a NAFUCHI lysine ring, A 
phenanthridine ring, a pyrid quinoline ring, a pudding ring, a pterin ring, a quinazoline ring, 6 
member rings or those derivatives, such as a quinoxaline ring, a phenazine ring, and a thiadiazin 
ring; An imidazole ring, A pyrazole ring, a thiazole ring, an iso thiazole ring, an oxazole ring, 5 
member rings or those derivatives, such as an isoxazole ring, a triazole ring, a thiadiazole ring, an 
oxadiazole ring, a tetrazole ring, an imidazoline ring, a benzothiazole ring, a benzimidazole ring, a 
pyrazoline ring, and an indazole ring, can be mentioned. When two or more organic machines 
which have a part for the structured division expressed with a formula (i) in an organic polymer 
(a) exist, even if those organic machines are the same, they may differ, or [ that the heterocycle 
A in a part for the structured division expressed with a formula (i) while describing above is not 
replaced ] — or that it is the pyridine ring replaced has the high electron density of the lone-pair 
electrons of a heterocycle, and it is desirable from the point of a strong interaction arising and 
discovering the reforming effect of the organic polymer mentioned later [0017] Moreover, it sets 
to a part for the structured division expressed with a formula (i). It sets in the position of the 
2nd place to the nitrogen atom which has the lone-pair electrons contained in the above- 
mentioned heterocycle A. Formula : Basis [D expressed with -D-CO- expresses -NQ1-, -C(Q2) 
(Q3)-, or -0-. Q1 expresses a hydrogen atom or an alkyl group here, and Q2 and Q3 become 
independent, respectively. A hydrogen atom, [the case whose basis B is an alkylene machine in a 
formula (i)] where couple directly with the position of the 2nd place of Heterocycle A, or] 
showing a halogen atom or an alkyl group has joined together through an alkylene machine [when 
Basis B is combination (direct coupling) in a formula (i)] — things are required That is [ the basis 
expressed with formula:-D-CO- in a part for the structured division expressed with a formula (i) 
also among them has joined together through an alkylene machine ], in a formula (i), the case 
where Basis B is an alkylene machine is desirable. 

[0018] Therefore, as a part for the structured division expressed with the desirable formula (i) in 
this invention, it is following formula (ii);. 
[0019] 
[Formula 8] 




(ii) 



R 3 



R1, R2, R3, and R4 express a hydrogen atom or a substituent independently among the formula 
of [above, respectively. R5, R6, R7, and R8 express independently a hydrogen atom or an alkyl 
group, respectively, m and n express the integer of 0-6 independently, respectively, and D can 
mention a part for the structured division expressed with] which is as the aforementioned 
definition, and sets it at an above-mentioned ceremony (ii) especially. When it is m= 1 and n= 0 
and both R5 and R6 are hydrogen atoms, Namely, since both of a basis to whom it is expressed 
with a metal, the nitrogen atom which has a lone-pair electrons in a heterocycle, and formula:- 
D-CO- in a formula (i) that B is a methylene group can form stable structure, A strong 
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interaction is produced and it is more desirable from the point of discovering the reforming 
effect of the organic polymer mentioned later. 

[0020] Moreover, in an above-mentioned formula (i) and an above-mentioned formula (ii), D is a 
divalent basis chosen from -NQ1- -C(Q2) (Q3)-. and -O- (Q1 expresses a hydrogen atom or an 
alkyl group here, and Q2 and Q3 express independently a hydrogen atom, a halogen atom, or an 
alkyl group, respectively). Here, as an alkyl group which Q1, Q2, and Q3 express, respectively, a 
methyl group, an ethyl group, a propyl group, a butyl, etc. are mentioned, for example. Moreover, 
as a halogen atom which Q2 and Q3 express, respectively, a fluorine atom, a chlorine atom, a 
bromine atom, an iodine atom, etc. are illustrated, among those — also coming out — it is 
desirable from the point that the organic polymer (a) which the below-mentioned reforming 
effect depends by addition of metallic compounds (b), and that D is -NH- discovers strongly is 
obtained 

[0021] moreover, Basis E in the above-mentioned formula (iii) as mentioned above L are the 
divalent basis which connects a part for the structured division expressed with a formula (i), and 
the base portion of an organic polymer (a), and ] - Express NQ4-, -0-, -W1-. -NQ5-W2-. -O- 
W3-, Etc. Q4 and Q5 express independently a hydrogen atom or an alkyl group here, 
respectively, and W1 , W2. and W3 express the divalent hydrocarbon group of the shape of a 
straight chain which may be interrupted independently for one or more oxygen atoms, sulfur 
atoms, or nitrogen atoms, respectively, and the shape of a branched chain. 
[0022] As such a divalent hydrocarbon group, for example -CH2-, -(CH2)2- - 3-, -(CH2)4- - 
(CH2)5- -(CH2)6- (CH2) - 7- -(CH2)8- -(CH2)9- -(CH2)10- (CH2) - 11- -(CH2)12- -(CH2) 
13- -(CH2)14- (CH2) - 15- -CH=CH- -CH=CHCH2- -CH=CH(CH2) 2- (CH2) - CH=CH(CH2) 

3- -CH=CH(CH2) 4- -CH=CH(CH2) 5-, - CH=CH(CH2) 6- -CH=CH(CH2) 7- -CH=CH(CH2) 8- 
-CH2 CH=CH- -CH2 CH=CHCH2- -CH2C(CH3) =CHCH2- - CHC(CH2CH3) =CHCH2- - 

CH2 CH=C(CH3) CH2-, - CH2 CH=CH(CH2) 2-, -CH2 CH=CH(CH2) 3- - CH2 CH=CH(CH2) 4-, 
-CH2 CH=CH(CH2) 5- - CH2 CH=CH(CH2) 6-, -(CH2) 2 CH=CH- - 2 CH=CHCH2- -(CH2) 2 
CH=CH(CH2) 2- (CH2) - 2 CH=CH(CH2) 3-, -(CH2) 2 CH=CH(CH2) 5- (CH2) - 3 CH=CH- - 
(CH2) 3 CH=CHCH2- (CH2) - 3 CH=CH(CH2) 2-, -(CH2) 3 CH=CH(CH2) 3- (CH2) - 3 CH=CH 
(CH2) 4- -(CH2) 4 CH=CH- (CH2) - 4 CH=CHCH2- -(CH2) 4 CH=CH(CH2) 2- (CH2) - 4 
CH=CH(CH2) 3- -(CH2) 4 CH=CH(CH2) 4-, (CH2) - 5 CH=CH- -(CH2) 5 CH=CHCH2- (CH2) - 
5 CH=CH(CH2) 2- -(CH2) 6 CH=CH- (CH2) - 6 CH=CHCH2- -(CH2) 7 CH=CH-, (CH2) - 8 
CH=CH _ _ (C H2) 9 CH=CH- -(CH2) 10 CH=CH-, (CH2) - HC2-0-CH2-, -CH2-0-(CH2)2-, - 
CH2 -o-(CH2)2- - CH2-0-(CH2)3- -CH2-0-(CH2)4-, -CH2-0-(CH2)5-. - CH2-0-(CH2)6- - 
CH2-0-(CH2)7- -CH2-0-(CH2)8- - CH2-0-(CH2)9- -CH2-0-(CH2)1 0-, - 2-0-CH2-, - 
(CH2)2-0-(CH2)2- (CH2) - 2-0-(CH2)3-, -(CH2)2-0-(CH2)4- (CH2) - 2-0-(CH2)5-, -(CH2) 
2-0-(CH2)6- (CH2) - 2-0-(CH2)7- -(CH2)2-0-(CH2)8-, (CH2) - 2-0-(CH2)9- -(CH2)3-0- 
CH2- (CH2) - 3-0-(CH2)2- -(CH2)3-0-(CH2)3-, (CH2) - 3-0-(CH2)4- -(CH2)3-0-(CH2)5-, 
(CH2) - 3-0-(CH2)6- -(CH2)3-0-(CH2)7-, (CH2) - 3-0-(CH2)8- -(CH2)4-0-CH2- (CH2) - 

4- 0-(CH2)2- -(CH2)4-0-(CH2)3-, (CH2) - 4-0-(CH2)4-, -(CH2)4-0-(CH2)5- (CH2) - 4-0- 
(CH2)6- -(CH2)4-0-(CH2)7- (CH2) - 5-0-CH2-, -(CH2)5-0-(CH2)2- (CH2) - 5-0-(CH2)3- 
-(CH2)5-0-(CH2)4- (CH2) - 5-0-(CH2)5- -(CH2)5-0-(CH2)6- (CH2) - 6-0-CH2-, -(CH2)6- 
0-(CH2)2- (CH2) - 6-0-(CH2)3- -(CH2)6-0-(CH2)4-, (CH2) - 6-0-(CH2)5- -(CH2)7-0- 
CH2- (CH2) - 7-0-(CH2)2- -(CH2)7-0-(CH2)3- (CH2) - 7-0-(CH2)4- -(CH2)8-0-CH2- 
(CH2) - 8-0-(CH2)2- -(CH2)8-0-(CH2)3-, (CH2) - 9-0-CH2-, -(CH2)9-0-(CH2)2- (CH2) - 
10-O-CH2- -CH2-0-(CH2)2-0-CH2- (CH2) - CH2-0-(CH2)3-0-CH2- -CH2-0-(CH2)2-0- 
(CH2)2-0-CH2- - CH2-0-(CH2)3-0-(CH2)3-0-CH2- -CH2-0-(CH2)2-0-(CH2)2-0-(CH2)2- 
0-CH2-, etc. can be mentioned. 

[0023] As the above-mentioned divalent hydrocarbon E, also moreover, besides having illustrated 
above For example. -CH2-S-CH2-. -CH2-S-(CH2)2- - CH2-S-(CH2)3- -CH2-S-(CH2)4- - 
CH2-S-(CH2)5- - CH2-S-(CH2)6- -CH2-S-(CH2)7- -CH2-S-(CH2)8- - CH2-S-(CH2)9-. - 
CH2-S-(CH2)10- - 2-S-CH2- -(CH2)2-S-(CH2)2-, (CH2) - 2-S-(CH2)3- -(CH2)2-S-(CH2)4- 

(CH2) - 2-S-(CH2)5-, -(CH2)2-S-(CH2)6- (CH2) - 2-S-(CH2)7- -(CH2)2-S-(CH2)8-, (CH2) 
- 2-S-(CH2)9- -(CH2)3-S-CH2- (CH2) - 3-S-(CH2)2- -(CH2)3-S-(CH2)3- (CH2) - 3-S- 
(CH2)4- -(CH2)3-S-(CH2)5- (CH2) - 3-S-(CH2)6- -(CH2)3-S-(CH2)7- (CH2) - 3-S-(CH2)8- 
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-(CH2)4-S-CH2- (CH2) - 4-S-(CH2)2- -(CH2)4-S-(CH2)3-, (CH2) - 4-S-(CH2)4-, -(CH2)4- 
S-(CH2)5- (CH2) - 4-S-(CH2)6- -(CH2)4-S-(CH2)7- (CH2) - 5-S-CH2-, -(CH2)5-S-(CH2)2- 

(CH2) - 5-S-(CH2)3- -(CH2)5-S-(CH2)4- (CH2) - 5-S-(CH2)5- -(CH2)5-S-(CH2)6- (CH2) 
- 6-S-CH2- -(CH2)6-S-(CH2)2-, (CH2) - 6-S-(CH2)3- -(CH2)6-S-(CH2)4-. (CH2) - 6-S- 
(CH2)5- -(CH2)7-S-CH2- (CH2) - 7-S-(CH2)2- -(CH2)7-S-(CH2)3- (CH2) - 7-S-(CH2)4-, - 
(CH2)8-S-CH2- (CH2) - 8-S-(CH2)2-, -(CH2)8-S-(CH2)3-, (CH2) - 9-S-CH2- -(CH2)9-S- 

CH2 2- (CH2) - 10-S-CH2-, -CH2-S-S-CH2-, -CH2-S-S-(CH2)2- t (CH2) - CH2-S-S-(CH2) 
3- -CH2-S-S-(CH2)4-. - CH2-S-S-(CH2)5- -CH2-S-S-(CH2)6-, - CH2-S-S-(CH2)7- - 
CH2-S-S-(CH2)8- - CH2-S-S-(CH2)9- -CH2-S-S-(CH2)10-, - 2-S-S-CH2- -(CH2)2-S-S- 
(CH2)2-, (CH2) - (CH2) 2-S-S-(CH2)3- -(CH2)2-S-S-(CH2)4-, -(CH2)2-S-S-(CH2)5- -(CH2) 
2-S-S-(CH2)6- etc. can be mentioned. 

T0024] furthermore as the above-mentioned divalent hydrocarbon group Also besides having 
illustrated above, for example, -CH2-NH-CH2-. -CH2-NH-(CH2)2- - CH2-NH-(CH2)3-, -CH2- 
NH-(CH2)4- - CH2-NH-(CH2)5-, -CH2-NH-(CH2)6- - CH2-NH-(CH2)7- -CH2-NH-(CH2)8- 
_ 2-NH-CH2- -(CH2)2-NH-(CH2)2-, (CH2) - 2-NH-(CH2)3- -(CH2)2-NH-(CH2)4-, (CH2) - 2- 
NH-(CH2)5- -(CH2)2-NH-(CH2)6-, (CH2) - 2-NH-(CH2)7- -(CH2)2-NH-(CH2)8- (CH2) - 2- 
NH-(CH2)9- -(CH2)3-NH-CH2-, (CH2) - 3-NH-(CH2)2- -(CH2)3-NH-(CH2)3- (CH2) - 3-NH- 
(CH2)4- -(CH2)3-NH-(CH2)5- (CH2) - 3-NH-(CH2)6- -(CH2)3-NH-(CH2)7- (CH2) - 3-NH- 
(CH2)8- -(CH2)4-NH-CH2- (CH2) - 4-NH-(CH2)2- -(CH2)4-NH-(CH2)3- (CH2) - 4-NH- 
(CH2)4- -(CH2)4-NH-(CH2)5-, (CH2) - 4-NH-(CH2)6- -(CH2)4-NH-(CH2)7- (CH2) - 5-NH- 
CH2- -(CH2)5-NH-(CH2)2- (CH2) - 5-NH-(CH2)3- -(CH2)5-NH-(CH2)4- (CH2) - 5-NH- 
(CH2)5- -(CH2)5-NH-(CH2)6-, (CH2) - 6-NH-CH2-, -(CH2)6-NH-(CH2)2- (CH2) - 6-NH- 
(CH2)3- -(CH2)6-NH-(CH2)4-, (CH2) - 6-NH-(CH2)5- -(CH2)7-NH-CH2- (CH2) - 7-NH- 
(CH2)2- -(CH2)7-NH-(CH2)3- (CH2) - 7-NH-(CH2)4- -(CH2)8-NH-CH2- (CH2) - 8-NH- 
(CH2)2- -(CH2)8-NH-(CH2)3- (CH2) - 9-NH-CH2-, -(CH2)9-NH-(CH2)2- (CH2) - CH2-NH- 
(CH2)2-NH-CH2- -CH2-NH-(CH2)3-NH-CH2- - CH2-NH-(CH2)2-NH-(CH2)2-NH-CH2-, - 
CH2-NH-(CH2)3-NH-(CH2)3-NH-CH2-,-CH2-NH-(CH2)2-NH-(CH2)2-NH-(CH2)2-NH-CH2- 

- CH2-N(CH3)-CH2- -CH2-N(CH3)-(CH2)2- - CH2-N(CH3)-(CH2)3- -CH2-N(CH3)-(CH2)4- 

- CH2-N(CH3MCH2)5- -CH2-N(CH3)-(CH2)6- - CH2-N(CH3)-(CH2)7- -CH2-N(CH3)-(CH2) 
8- - 2-N(CH3)-CH2- -(CH2)2-N(CH3)-(CH2)2- (CH2) - 2-N(CH3)-(CH2)3- -(CH2)2-N(CH3)- 
(CH2)4- (CH2) - 2-N(CH3MCH2)5- -(CH2)2-N(CH3)-(CH2)6-, (CH2) - 2-N(CH3)-(CH2)7- - 
(CH2)3-N(CH3)-CH2- (CH2) - 3-N(CH3)-(CH2)2- -(CH2)3-N(CH3)-(CH2)3- (CH2) - 3-N 
(CH3MCH2)4- -(CH2)3-N(CH3HCH2)5- (CH2) - CH2-N(CH2CH3)-CH2- -CH2-N(CH2CH3)- 
(CH2)2- - CH2-N(CH2CH3HCH2)3-, -CH2-N(CH2CH3)-(CH2)4- - CH2-N(CH2CH3)-(CH2)5- 
-CH2-N(CH2CH3HCH2)6- - 2-N(CH2CH3)-CH2- -(CH2)2-N(CH2CH3)-(CH2)2- (CH2) - 2-N 
(CH2CH3HCH2)3- -(CH2)2-N(CH2CH3)-(CH2)4- (CH2) - 3-N(CH2CH3)-CH2- -(CH2)3-N 
(CH2CH3HCH2)2- (CH2) - (CH2) 3-N(CH2CH3)-(CH2)3- -CH2-N(CH20H)-CH2- -(CH2)2-N 
(CH2CH20H)-(CH2)2- etc. can be mentioned. 

[0025] As the above-mentioned divalent hydrocarbon group, also moreover, besides having 
illustrated above For example, -CH2-CH(CH3)-CH2- -CH2-CH(CH3)-(CH2)2- - CH2-CH 
(CH3MCH2)3- -(CH2)2-CH(CH3)-CH2- - 2-CH(CH3)-(CH2)2-, -(CH2)2-CH(CH3)-(CH2)3- 
(CH2) - 3-CH(CH3)-CH2- -(CH2)3-CH(CH3)-(CH2)2- (CH2) - 3-CH(CH3)-(CH2)3- -CH2-CH 
(CH2CH3)-CH2- (CH2) - CH2-CH(CH2CH3)-(CH2)2- -CH2-CH(CH2CH3)-(CH2)3-, - 2-CH 
(CH2CH3)-CH2- -(CH2)2-CH(CH2CH3)-(CH2)2- (CH2) - 2-CH(CH2CH3)-(CH2)3- "(CH2)3- 
CH(CH2CH3)-CH2- (CH2) - (CH2) 3-CH(CH2CH3)-(CH2)2- -(CH2)3-CH(CH2CH3)-(CH2)3-. - 
CH2-CH(CH20H)-CH2- -(CH2)2-CH(CH20H)-(CH2)2-, etc. can be mentioned. 
[0026] If an organic polymer (a) is an organic polymer with the organic machine [this is called 
below "organic machine which has a part for the structured division (i)"] which has a part for the 
structured division expressed with the above-mentioned formula (i), any will be sufficient and 
especially the kind, structure, etc. will not be restricted. The structures of the base portion [the 
organic polymer main part with which the organic machine which has a part for the structured 
division (i) is combined] of an organic polymer (a) may be any, such as for example, straight 
chain-like structure, the branched chain structure, or a three-dimensions network structure, and 
whether it is liquefied, or the character may be a solid-state-like and is thermoplasticity, it may 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/09/10 



7/28 s<—i> 



be thermosetting. Furthermore, even if the organic polymer main part which makes the base 
portion of an organic polymer (a) is a polymer obtained by ring opening polymerization even if it 
is the polymer obtained according to a condensation polymerization even if it is the polymer 
obtained by the polymerization of unsaturation monomers (a vinyl monomer, diene system 
monomer, etc.), it may be a polymer obtained by other reactions. 

[0027] Although not limited, as a kind of organic polymer main part which constitutes the base 
portion of an organic polymer (a) For example, polyorganosiloxanes, such as the poly dialkyl 
siloxanes, such as poly dimethylsiloxane, and a poly diphenyl siloxane; Natural rubber, A 
polybutadiene, a polyisoprene, a polychloroprene, styrene/butadiene rubber, Diene system 
polymers, such as acrylonitrile/butadiene rubber; Polyethylene, Polypropylene, a polyisobutylene, 
ethylene / vinyl acetate copolymer and its completeness, or a partial saponification object, 
Polyolefines [, such as ethylene / propylene copolymer, ]; (Meta) acrylic polymers [. such as an 
acrylic acid and/or (meta) an acrylic ester, ]; — polyvinyl alcohol system polymer; — partial 
saponification polyvinyl acetate; — vinyl chloride system polymer; — polystyrene; — ABS; 
polyethers; — a polyethylene terephthalate — A polybutylene terephthalate An unsaturated 
polyester resin etc. hardens, and other polyester; — polyamides; — thermoplastic polyurethane; 
— organic polymer; which presents the usually liquefied or thermoplastic shape of a solid-state^ 
such as ABS, — thermosetting polyurethane; — epoxy resin; — phenol resin; — amino resin; 
The organic polymer which forms a three-dimensions network structure can be mentioned. 
[0028] Moreover, in an organic polymer (a), especially the joint part of the organic machine which 
has a part for the structured division to the organic polymer main part which constitutes a base 
portion (i) is not restricted, either. For example, what is necessary is just to have combined the 
organic machine which has a part for the structured division (i) as a side chain radical to this 
organic polymer as both an end group or a side chain radical and an end group, when the organic 
polymer main part which constitutes a base portion is an organic polymer which makes the 
branched shape of the shape of a straight chain, and a chain. Moreover, when the organic 
polymer main part which constitutes a base portion makes a three-dimensions network 
structure, the organic machine which has a part for the structured division (i) has just combined 
with the suitable part. 

[0029] It is desirable for the organic machine which the organic polymer mam part which 
constitutes the base portion of an organic polymer (a) while describing above is an organic 
polymer which has the structure of the shape of a straight chain and the shape of a branched 
chain and has a part for the structured division (i) to such an organic polymer main part to join 
together as a side chain radical and/or an end group, and to form the organic polymer (a). An 
organic polymer (a) and in the ordinary temperature which introduced the organic machine which 
has a part for the structured division (i) as a side chain radical and/or an end group to the 
organic polymer main part of the shape of a straight chain, and the shape of a branched chain, 
when it is a polymer, the shape of liquid [ for example, ] If at least one sort of metallic 
compounds (b) is added to such an organic polymer (a) A strong interaction arises between an 
organic polymer (a) and the metal ion in metallic compounds (b), and the strong condensation 
effect is discovered. The melting point or softening temperature of an organic polymer (a) rises 
sharply, and can obtain the metal content organic polymer material which is excellent in a 
dynamic property as it is nothing usable enough in a solid state with anticipated-use 
temperature. And like general thermoplastics, since melting fabrication, heat softening 
processing, etc. are possible and it can fabricate simply and smoothly to various mold goods, the 
metal content organic polymer material obtained by that cause is very effective as a charge of 
forming material, after presenting business moreover, heating fusion of it can be carried out and 
a reuse can also be carried out. [0030] Although not limited, if the above is explained concretely 
For example, the organic polymer which has the chain structure for elastomer formation of poly 
dimethylsiloxane, a polybutadiene, a polyisoprene, a polyether, etc. Before bridge formation or 
vulcanization, a glass transition temperature is [ about ]. -It exists in the range which is 50 
degrees C - 120 degrees C, and the melting point or softening temperature is [ about ]. 
Although it exists in the range which is 50 degrees C - 20 degrees C and is usually a liquid at a 
room temperature Introduce into these liquefied organic polymers the organic machine which has 
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a part for the structured division (i) as a side chain radical and/or an end group, and an organic 
polymer (a) is manufactured. It will solidify, if metallic compounds (b) are added to the organ.c 
polymer (a) obtained by making it such. Since the melting point or softening temperature serves 
as an elastomer (solid-state-like metal content organic polymer material) which went up even at 
about 50 degrees C - 300 degrees C and melting fabrication is possible for those elastomers 
(metal content organic polymer material), After it can make it various mold goods and use 
moreover ends by various kinds of melting fabrication like usual thermoplastics, heating fusion 
can be carried out and a reuse can also be carried out. 

[0031] However, even if the organic polymer main part which constitutes not only when it 
describes above, but a base portion is which [, such as the shape of a straight cha.n, the shape 
of a branched chain, and three-dimensions ****, ] case By introducing the organic machine 
which has a part for the structured division (i) to an organic polymer main part forming an 
organic polymer (a), and adding metallic compounds (b) to the organic polymer (a) A strong 
interaction arises between an organic polymer (a) and the metal ion of metallic compounds (b). 
for example, the structure of cross linkage etc. — an organic polymerization — like the case 
where it is made to form in the inside of the body, a dynamic property, chemical property, etc. 
are improved, for example, an elastic modulus, tensile strength, dimensional stability thermal 
resistance, chemical resistance, solvent resistance, adhesive improvement, etc. car. be attained 
Moreover, when the organic machine which has a part for the structured division (.) ,s introduced 
into a part for the end of an organic polymer, in the organic polymer which has crystall.n.ty, the 
control and regulation of physical properties resulting from the maneuverab.hty of the 
macromolecule chain of increasing the degree of the crystallization can be performed, and such 
control and regulation can be precisely performed by adjusting the amount o = introduction of the 
organic machine which has a part especially for the structured division (i). [0032] The content 
rate (introductory rate) of the organic machine which has a part for the structured d.v.s.on in an 
organic polymer (a) (i) can be adjusted according to the kind of organic polymer (a), structure, a 
manufacturing method, the purpose of use, a use, etc. Although not limited, the organic polymer 
main part which constitutes the base portion of an organic polymer (a) for example, the ring 
opening-polymerization object (the polyester obtained from lactone — ) which consists of a 
polymer ring breakage formula monomer which consists of a vinyl system monomer, a diene 
system monomer, and other polymerization nature unsaturation monomers the polyam.de 
obtained from a lactam, and the polymer (the polydyorganosiloxane by condensation of a 
JIORUGANO silane — ) which consists of a polyether; condensation nature monomer obtained 
from cyclic ether The polyester obtained by the reaction of a dicarboxylic acid, or its ester 
plasticity derivative and diol, The polyamide obtained by the reaction of a dicarboxylic acid, or its 
derivative and diamine, When it is chain polymers, such as a polycarbonate obtained by the 
reaction of carbonic acid, or its derivative and diol As opposed to one mol (repeat unit) of 
monomeric units in an organic polymer Depending on the case, you may combine only with the 
edge of one side of an organic polymer, or both the organic machine which has a part for the 
structured division (i) that what is necessary is just to combine preferably mo '* of 

organic machines which have a part for the structured division (i) at a rate of 0.01-0.3 mols. 
[0033] Although not limited, if metallic compounds (b) are blended to this organ.c polymer when 
an organic polymer (a), for example, introduces the organic machine wh.ch has a part for the 
structured division (i) to the monomeric unit (repeat unit) of a polymethyl methacrylate. it will 
have a high elastic modulus and the product [metal content organic polymer material] wh.ch 
moreover improved will be obtained. And it is guessed there according to the interaction of the 
polymethyl methacrylate which introduced the organic machine which has a part for the 
structured division (i). and the metal ion of metallic compounds (b) that the very strong and 
dense structure of cross linkage is formed. Moreover, if the organic machine which has a part for 
the structured division (i) is introduced into the both ends of a polyethylene terephthalate for 
example, an organic polymer (a) is manufactured and metallic compounds (b) are added to this 
organic polymer (a), the crystallization speed will become large. 

[0034] Although the introductory method of an organic machine of having a part for the 
structured division in an organic polymer (a) (i). especially the manufacture method of an organ.c 
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polymer (a), etc. may not be restricted but any are sufficient, generally an organic polymer (a) 
can be manufactured by following (1) or the method of (2). 

(1) How to introduce the organic machine which denaturalizes the organic polymer currently 
manufactured beforehand and has a part for the structured division (i). 

(2) How to make carry out the polymerization of an addition polymerization nature monomer, a 
ring-opening-polymerization nature monomer, or a condensation pile affinity monomer with the 
organic machine which has a part for the structured division (i) independently, or carry out 
copolymerization to other copolymerization nature (reactivity) compounds. 

[0035] When based on the above-mentioned method of (1) of introducing the organic machine 
which has a part for the structured division (i) into an organic polymer, and manufacturing an 
organic polymer (a) by denaturation Give the functional group beforehand to the organic polymer, 
it is made to react with the compound which can introduce the organic machine which reacts the 
functional group with this functional group, and has a part for the structured division (i) in an 
organic polymer, and the method of manufacturing an organic polymer (a) is usually used. [0036] 
Although not limited, about the above (1), the following methods can be mentioned as a more 
concrete example. 

(1)-1: The compound which has the nitrogen content heterocycle expressed with the carboxylic- 
acid anhydride and formula (vii) which have the nitrogen content heterocycle expressed with the 
carboxyl group expressed with the following formula (iv), the compound which has a nitrogen 
content heterocycle, the carboxylic-acid halide which has the nitrogen content heterocycle 
expressed with a formula (v), and a formula (vi), and an isocyanate machine is kind; at least. 
[0037] 

[Formula 9] A-B-D-COOH (iv 
A-B-D-COX (v 
(A-B-D-CO)20 (vi) 
A-B-NCO (vii) 

They are the organic polymer which has the hydroxyl group [with which however, A, B, and D are 
as the aforementioned definition, and X expresses a halogen atom in above-mentioned formula 
(iv) - (vii)], and the method of making it react. 

[0038] (1)-2: The nitrogen content heterocycle expressed with the carboxylic-acid anhydride and 
the formula (vii) which have the nitrogen content heterocycle expressed with the carboxyl group 
expressed with the above-mentioned formula (iv), the compound which has a nitrogen content 
heterocycle, the carboxylic-acid halide which has the nitrogen content heterocycle expressed 
with a formula (v), and a formula (vi), the organic polymer of the compound which has an 
isocyanate machine which has an amino group for a kind at least, and the method of making it 
react. 

[0039] (1)-3: The hydroxyl group expressed with the following formula (viii), the compound which 
has a nitrogen content heterocycle, and the amino group expressed with the following formula 
(ix) and the compound which has a nitrogen content heterocycle are kind; at least. 
[0040] 

[Formula 10] A-B-OH (viii) 
A-B-NH2 (ix) 

They are the organic polymer which has at least one sort of functional groups of the carboxyl 
group (-COOH) [A and whose B however, are as the aforementioned definition in the above- 
mentioned formula (viii) and (ix)], a carboxylic-acid halide machine (-COX), an anhydrous 
carboxylic-acid machine (-CO-0-CO-), and the isocyanate machines, and the method of making 
it react. [0041] (1)-4: Compound; which has the nitrogen content heterocycle expressed with the 
following formula (x). 
[0042] 

[Formula 11] A-B-D-CO-E-Y (x) 

In the formula (x) of [above, A, B, D, and E are as the aforementioned definition. Y A hydroxyl 
group, the amino group, a carboxyl group, a carboxylic-acid anhydride machine, a carboxylic-acid 
halide machine, ] showing functional groups, such as an isocyanate machine, an epoxy group, a 
basis that has a unsaturated bond between carbon, and an alkyl-halide machine the functional 
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group (an isocyanate machine — ) in which an organic polymer has the functional group Y of the 
above-mentioned compound It is the method of carrying out an addition reaction to an organic 
polymer, when it is the basis on which it is made to react with a carboxyl group, a carboxylic- 
acid anhydrous machine, a carboxylic-acid halide machine, a hydroxyl group, the amino group, an 
epoxy group, etc., and the above-mentioned basis is introduced into an organic polymer, or Y has 
a unsaturated bond between carbon. [0043] In performing], such as the method of (1)-1-(1)-4, 
as the above-mentioned method [example of (1) Can use various things as an organic polymer 
before introducing the organic machine which has a part for the structured division (i), and the 
kind etc. is not restricted at all. Even if it is which organic polymers, such as straight chain-like 
structure, letter structure of branching, or a three-dimensions network structure, as the above- 
mentioned explanation part about the organic polymer main part which makes the base portion in 
an organic polymer (a) already explained for example, you may be which organic polymer of the 
shape of liquefied or a solid-state. Although not limited, specifically, the denaturation polyolefine 
which has functional groups, such as polyurethane which has polyvinyl alcohol, partial 
saponification polyvinyl acetate, the polyester that has a hydroxyl group or a carboxyl group at 
the end, the polyamide which has a hydroxyl group or an amino group at the end, a hydroxyl 
group, an amino group, and/or an isocyanate machine, a hydroxyl group, a carboxyl group and/or 
an amino group, and an epoxy group, a denaturation polydien, a polysiloxane, etc. can be 
mentioned. 

[0044] Moreover, although not limited at all, as the above-mentioned method [example of (1), use 
it by], such as the method of (1)-1-(1)-4. As an example of the compound equivalent to either of 
above-mentioned formula (iv) - (x) which has a nitrogen content heterocycle and a functional 
group 2-aminopyridine, 2-aminomethyl pyridine, 2-aminoethyl pyridine, A 2-hydroxy pyridine, a 
2-hydroxy methylpyridine, 2-hydronalium SHIKIE chill pyridine, 2-isocyanic-acid pyridine, 2- 
isocyanic-acid methylpyridine, 2Hsocyanic-acid ethyl pyridine, Pyridine system compounds, such 
as 2-(2-pilus JINIRU) acetic acid, 3-(2-pilus JINIRU) propionic acid, 4-(2-pilus JINIRU) butanoic 
acid, and a 2-propionic-acid-2-methyl-2-PIRIJI nil methyl ester, can be mentioned. 
[0045] As an example of an organic polymer (a) with the organic machine which is manufactured 
by the above-mentioned method of (1) although not limited and which has a part for the 
structured division (i), it is following formula (xi);. 
[0046] 

[Formula 12] 

O 
II 



>i C H 2 — N H C- 



I JJ < xi > 

The denaturation poly dimethylsiloxane out of which it came and which the basis expressed has 
combined as a side chain radical, and the basis expressed with the above-mentioned formula (xi) 
can mention the denaturation polyisoprene combined with the carbon atom of a principal chain 
as a side chain radical. 

[0047] Moreover, although not limited, the following method can be mentioned as an example of 
the above-mentioned method of (2). 
(2)-1: Following formula (xii);. 
[0048] 

[Formula 13] 

R" 



O R 9 pi" 



II I 

A— B— D— C Z — C = C (xli) 

In the formula (xii) of [above, A, B, and D are as the aforementioned definition, and Z expresses 
divalent bases, such as combination (-) or -NQ4-, -0-, W1-, -NQ5-W2-, and -0-W3-. here Q - 
- four — Q — three — W — one — W — two — and — W3 — the above — a definition — a 
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passage — it is — R — nine — R — ten — and — R — 11 — respectively — becoming 
independent — a hydrogen atom — or — others — univalent — a basis — expressing — ] — 
expressing — having — an unsaturation — a monomer — independent — a polymerization — 
carrying out — or — or — others — an unsaturation — a monomer — copolymerizing — an 
[0049] (2)-2: Following formula (xiii);. 
[0050] 

[Formula 14] 
A-B-D-CO-Z- (xiii) 

It is the method of being independent, or making the compound which has the basis expressed 
with [A, B, D, and Z are as the aforementioned definition in the above-mentioned formula (xiii)], 
and has two or more a hydroxyl group, a carboxyl group, the amino group, isocyanate machines, 
epoxy groups, and other functional groups reacting with other polyfunctional compounds, and 
manufacturing an organic polymer (a). 

[0051] Although not limited at all, the method of making homopolymerize an acrylic ester (meta), 
an acrylamide (meta), other vinyl monomers, an olefin monomer, a diene system monomer, etc., 
or carrying out copolymerization to other unsaturation monomers of having the basis expressed 
with formula;A-B-D-CO- as a more concrete example of above-mentioned (2)-1 can be 
mentioned, moreover, as the more concrete method of above-mentioned (2)-2 A diisocyanate 
compound or an isocyanate end urethane prepolymer, The diamine, diol which have in a molecule 
the basis expressed with the above-mentioned formula (xiii), The method of making a 
dicarboxylic-acid compound reacting and manufacturing polyurethane, the method of making the 
diol (dicarboxylic-acid compound) which has in a molecule the basis expressed with a 
dicarboxylic-acid compound (diol compound) and the above-mentioned formula (xiii) react, and 
manufacturing polyester, The method of making the diamine (dicarboxylic-acid compound) which 
has in a molecule the basis expressed with a dicarboxylic-acid compound (diamine compound) 
and the above-mentioned formula (xiii) reacting, and manufacturing a polyamide etc. can be 
mentioned. 

[0052] And in this invention, will be based on a International-Union-of-Pure-and-Applied- 
Chemistry nomenclature to the above-mentioned organic polymer (a) in 1970. the [ of a periodic 
table ] — the [ 2A group and ] — the [ 3A group and ] — the [ 4A group and ] — the [ 5A group 
and ] — the [ 6A group and ] — 7A group — the [ the 8th group and ] — the [ 1 B group and ] - 
- the [ 2B group and ] — the [ 3B group and ] — the [ 4B group and ] — at least one of at least 
one sort of metallic compounds in 5B group's metallic compounds, i.e., metallic compounds, (b) is 
made to contain, and metal content organic polymer material is formed It is desirable that it is 
the nitrogen atom which has the lone-pair electrons of a heterocycle and the metal which can 
form coordinate bond chosen from Zn (II), Mn (II), Fe (II), Co (II), nickel (II), Cu (II), Pb (II), and Fe 
(III) as a metal in the metallic compounds in that case (b). Moreover, as for metallic compounds 
(b), it is desirable that they are forms, such as carboxylates, such as formate, acetate, and an 
acrylate (meta), a nitrate, a carbonate, a hydrogencarbonate, a chloride, an oxide, a hydroxide, 
and an acetylacetonato complex. When the compound of Zn (II) is especially used as metallic 
compounds (b), the metal content organic polymer material which has a good reforming property 
without coloring is obtained. 

[0053] As for the content of the metallic compounds (b) in metal content organic polymer 
material, it is desirable to choose the content which was suitable from metallic compounds (b) 
according to the kind of the organic polymer (a) which any are especially sufficient as, and is not 
restricted, but can attain reforming of an organic polymer according to the interaction of an 
organic polymer (a) and metallic compounds (b) irrespective of some of contents of metallic 
compounds (b), and is used, and metallic compounds (b) etc. For example, when making the 
organic polymer (a) whose basis A in the organic machine which has a part for the structured 
division (i) is a pyridine ring contain Zn (II) compound If Zn (II) compound is made to contain at a 
rate of about 0.1-2 mols to one mol of pyridine rings in an organic polymer (a) The greatest 
effect is attained, when the interaction becomes good and especially Zn (II) compound is made 
to contain at a rate of one mol (grade mol). It excels in thermal resistance, moisture resistance, 
chemical resistance, a dynamic property, etc., and, moreover, excels also in a melting moldability 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/09/10 



12/28 ^— V 



or heating softening processability, and it fuses by the case, and the metal content organ.c 
polymer material in which a reuse is possible is obtained. Moreover, for example, the organ.c 
polymer (a) whose basis A in the organic machine which has a part for the struct .ured Id. vision i (0 
is a pyridine ring is received. When making at least one sort of the compound of Mn (II), Fe > (II), 
Co (II) nickel (II), and Cu (II) contain If the compound of the metal of them is made to contain 
per [ in an organic polymer (a) ] one mol of pyridine rings at a rate (for it to be the total quantity 
when making two or more metallic compounds contain) of about 0.05-2 mols The ,nteract.on of 
an organic polymer (a) and metallic compounds (b) becomes good, and the greatest effect is 
attained when the metallic compounds especially described above are made to contain at a rate 
of 0 5 mols (grade mol). The metal content organic polymer material which was excellent in 
thermal resistance, moisture resistance, chemical resistance, the dynamic property, etc., and was 
moreover excellent also in the melting moldability, and was excellent in reuse nature etc. with 

the case is obtained. . . 

[0054] Especially the combination method of the metallic compounds (b) to an organic polymer 
(a) is not restricted, but can adopt arbitrary methods. For example, the method of adding metallic 
compounds (b) at the time of melting fabrication of an organic polymer (a), Mix metallic 
compounds (b) with an organic polymer (a) as it is directly, and metal content organ.c Polymer 
material is manufactured. After mixing in a solvent the method and the organ.c polymer (a) which 
use it for melting fabrication etc., and metallic compounds (b), the method of removing a solvent 
and collecting metal content organic polymer material etc. can be mentioned. 
[0055] With the metal content organic polymer material of this invention obtained above 
Although a strong interaction arises between an organic polymer (a) and metallic compounds (b) 
and the reforming effects, such as elevation of softening temperature or the melting point 
thermal resistance, a dynamic property, and chemical-resistant improvement, are acquired when 
metallic compounds (b) are blended with an organic polymer (a) as described above This between 
the lone-pair electrons which exists in the lone-pair electrons of the nitrogen atom m the 
heterocycle in the organic machine which has a part for the structured division introduced into 
the organic polymer (a) (i), and the oxygen of a carbonyl group (-CO-), and the metal ion m 
metallic compounds (b) Coordinate bond. When ionic bond is formed of a case, .t is thought that 
it is because the strong condensation structure accompanied by detailed crystal-structure-.z.ng 
is formed in an organic polymer (a). 

[0056] and with the metal content organic polymer material which blended metallic compounds 
(b) with the organic polymer (a), as the concrete numeric value shows having described above to 
the after-mentioned example etc. While the absorption wave number of the infrared radiation 
based on the skeletal vibration and field domestic disturbance angle vibration originating in the 
nitrogen content heterocycle (pyridine ring) in the organic machine which has a part for the 
structured division (i) shifts to the number side of tidal waves compared with the organ.c 
polymer (a) which does not contain metallic compounds (b) It is supported when the absorption 
wave number of the infrared radiation based on the stretching vibration of the carbonyl group ( 
CO-) in the organic machine which has a part for the structured division (i) has shifted to a low 
wave number side. However, the metal content organic polymer material of this mvention is not 
necessarily limited to what is making the organic machine with which the metal .on in metaMic 
compounds (b) has a part for the structured division of an organic polymer (a) (.). and coord.nate 
bond but the above-mentioned organic polymer (a) and the metal content organ.c polymer 
material containing metallic compounds (b) are all included irrespective of the joint form in the 
interior by the range of this invention. 

[0057] Even if it adds a metal salt in the case of the segmented polyurethane which, on the 
other hand has the conventional ethylene system ionomer, and said J.Appl.Polym.Sci., 1994 and 
the pyridine ring indicated by 51 ,365-374 in a side chain, the reforming effect by strong 
condensation operation [ as / in the metal content organic polymer material of this invention j is 
not done so, but differs from the metal content organic polymer material of this mvention greatly 

[00^8] and with the metal content organic polymer material of this invention, while the above- 
mentioned various reforming effects are done so. the transparency which the organ.c polymer 
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main part which constitutes the base portion of an organic polymer (a) originally has is not 
spoiled, and when metal content organic polymer material is a rubber-like polymer, the 
temperature in a rubber field is received — there is almost no change of an elastic modulus 
Furthermore, the metal content organic polymer material of this invention is equipped with 
properties, such as antistatic nature, deoxidation nature, and metal adsorptivity, and is further 
excellent also in properties, such as a dye affinity (coloring nature), with existence of the organic 
machine which has a part for the structured division in an organic polymer (a) (i). 
[0059] The metal content organic polymer material of this invention can contain one sort of 
additives, such as other organic polymers, an antioxidant, a stabilizer, lubricant, a binder, a 
thickener, and a coloring agent, or two sorts or more within limits which do not spoil the physical 
properties substantially if needed. 

[0060] The metal content organic polymer material of this invention which the organic polymer 
(a) of the metal content organic polymer material of this invention obtained by the above 
especially the shape of a straight chain, and the shape of a branched chain was made to contain 
metallic compounds (b), and was obtained Usually, since it will soften or fuse if the shape of a 
solid-state is presented and heated in ordinary temperature The conventionally well-known 
various fabricating methods, such as extrusion molding, injection molding, press forming, flow 
casting fabrication, cast molding, blow molding, blow molding, and calender fabrication, are 
adopted possible [ melting fabrication and thermoforming ] like usual thermoplastics. A film, a 
sheet, tubing, a molded product, a hollow article, and a variety of other mold goods can be 
manufactured. 
[0061] 

[Example] Although an example and the example of comparison explain this invention concretely 
below, thereby, this invention is not limited at all. In addition, in the following examples, the 
section expresses the weight section. Moreover, set for the following examples and examples of 
comparison. Measurement of the absorption wave number of the infrared radiation based on the 
skeletal vibration and field domestic disturbance angle vibration originating in the pyridine ring or 
pyrazine ring in the pyridine ring content side chain radical in each organic polymer material, or a 
pyrazine ring content side chain radical, And the stretching vibration and the basis of a carbonyl 
group (-CO-) in this side chain radical : Measurement of the absorption wave number of the 
infrared radiation based on the stretching vibration of -ON- The melting point (Tm), the glass 
transition point (Tg), the decomposition start temperature (Td), the elastic modulus (E'), melt 
viscosity (MV), and transparency of an organic polymer material were measured or evaluated as 
follows. [0062] A pyridine ring or the absorption wave number of the infrared radiation based on 
vibration of each basis in a pyrazine ring content side chain radical (combination): It is a room 
temperature under nitrogen-gas-atmosphere mind by the KBr method using a Fourier transform 
infrared spectrophotometer ("JIR-5500" by JEOL Co., Ltd.). The absorption wave number of the 
infrared radiation based on the absorption wave number of the infrared radiation based on field 
domestic disturbance angle vibration of the skeletal vibration originating in the pyridine ring or 
pyrazine ring in the side chain radical in an organic polymer material, a pyridine ring, or a pyrazine 
ring, the stretching vibration of the carbonyl group in this side chain radical, jmd the stretching 
vibration of basis-C-N- was measured. [0063] The melting point ((Tm) and "DSC7" by glass- 
transition-point (Tg):differential scanning calorimeter [Perkin-Elmer (PERKIN-ELMER)) was used, 
an organic polymer material was heated by part for 10 degrees-C/of programming rates from the 
temperature of -150 degrees C to the temperature of 300 degrees C, and the melting point (Tm) 
and the glass transition point (Tg) were measured. 

[0064] Decomposition start temperature (Td): The differential type differential thermobalance 
("TAS-200" by physical science electrical machinery incorporated company) was used, an 
organic polymer material was heated by part for 10-degree-C/from 30 degrees C to 500 degrees 
C under the nitrogen air current, and decomposition start temperature (Td) was measured. 
Decomposition start temperature was made into the temperature from which weight reduction 
begins. 

[0065] Elastic modulus (E'): Having carried out press forming of the organic polymer material, 
having manufactured the film (about 500 micrometers in thickness), and raising the temperature 
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of this film by part for 3 degrees-C/of programming rates from -150 degrees C to 1 50 degrees 
C, the **** dynamic viscoelasticity measuring device ("DVE-V4" by the rheology company) was 
used, and the elastic modulus (E') was measured on the frequency of 1 1 Hz. 
[0066] Melt viscosity (MV): Press forming of the organic polymer material was carried out, the 
film (about 2mm in thickness) was manufactured, the cone disk viscometer ("RMS-800" by 
SHIOMETO Rix Corp.) was used, and the melt viscosity (MV) of this film was measured under 
the temperature of 180 degrees C, the shear rate 0.1 - the 10-/condition of a second. 
[0067] Transparency: An organic polymer material was observed with the naked eye, the 
transparent thing was made into O and what has become muddy was made into x. 
[0068] «example 1» 

(1) Carboxyl group content denaturation poly dimethylsiloxane [number average molecular weight 
40000; a carboxyl group is a side chain radical to poly dimethylsiloxane. After having added the 
thionyl chloride 14 section to the 0.044-mol joint per one mol of dimethyl siloxy units]40 section, 
making it react for 1 20 minutes at 0 degree C and changing the carboxyl group in carboxyl group 
content denaturation poly dimethylsiloxane into a carbonyl chloride machine, reduced pressure 
distilling off was carried out, an unreacted thionyl chloride and an unreacted by-product were 
removed, and the carbonyl chloride machine content denaturation poly dimethylsiloxane 40 
section was obtained. 

[0069] (2) The carbonyl chloride machine content denaturation poly dimethylsiloxane 40 section 
obtained by above (1) was dissolved in the tetrahydrofuran 300 section, the 2-aminomethyl 
pyridine 15 section was added to this, and it was made to react under a room temperature for 20 
hours. Subsequently, ethyl acetate is distilled off, after distilling off a tetrahydrofuran, adding the 
water 1000 section to a residue, adding the ethyl-acetate 1000 section to this and extracting a 
product in ethyl acetate. The poly dimethylsiloxane Qoint rate =0.044 mol of basis expressed with 
above-mentioned formula (xi) to one mol of dimethyl siloxy units] 40 liquefied section which the 
pyridine ring content machine expressed with the above-mentioned formula (xi) has combined as 
a side chain radical was obtained. 

[0070] (3) After dissolving the denaturation poly dimethylsiloxane 10 section which has the basis 
expressed with the formula (xi) obtained above (2) as a side chain radical in the 
tetrahydrofuran / methanol mixed-solvent (1:1 capacity factors) 100 section, when the zinc 
chloride 0.74 section was added to the solution and the solvent was distilled off, solidification 
arose immediately and the solid-state-like product of metal (zinc) content denaturation poly 
dimethylsiloxane was obtained. 

[0071] (4) The absorption wave number of the infrared radiation based on the skeletal vibration 
originating in the pyridine ring in the pyridine ring content side chain radical in the metal (zinc) 
content denaturation poly dimethylsiloxane of the shape of a solid-state acquired by above (3), 
The absorption wave number of the infrared radiation based on the stretching vibration of the 
carbonyl group in this side chain radical (-CO-), the absorption wave number of the infrared 
radiation based on the stretching vibration of basis-C-N- in this side chain radical, the melting 
point (Tm) and a glass transition point (Tg), and the method that described transparency above. 
When measured or evaluated, it was as being shown in the following table 1. 
[0072] (5) Moreover, when press forming of the metal (zinc) content denaturation poly 
dimethylsiloxane of the shape of a solid-state acquired by above (3) was carried out to the 
bottom of the pressure of 2 cm 50-1 00kg the pile /at the temperature of 180 degrees C, the 
transparent film with a thickness of about 500 micrometers was able to be obtained. When 
measured by the method which described above the elastic modulus (E') of this film, at 
temperature lower than a glass transition point (Tg), 2.1x1010 dynes /were [ cm ] 2, and 1.2x108 
dynes /were [ cm ] 2 at temperature higher than a glass transition point (Tg). Moreover, the melt 
viscosity (MV) of this film was 1.2x102poise. 
[0073] «example 2» 

(1) Instead of adding the zinc chloride 0.74 section in (3) of an example 1, except having added 
the manganese chloride 0.34 section, it carried out completely like the example 1 and solid- 
state-like metal (manganese) content denaturation poly dimethylsiloxane was obtained. 

(2) The absorption wave number of the infrared radiation based on the skeletal vibration 
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originating in the pyridine ring in the pyridine ring content side chain radical in the metal 
(manganese) content denaturation poly dimethylsiloxane of the shape of a solid-state acquired 
above (1) The absorption wave number of the infrared radiation based on the stretching 
vibration of the carbonyl group in this side chain radical (-CO-), the absorption wave number of 
the infrared radiation based on the stretching vibration of basis-C-N- in this side chain radical, 
the melting point (Tm) and a glass transition point (Tg), and the method that described 
transparency above. When measured or evaluated, it was as being shown in the following table 1. 
(3) Moreover, when press forming of the metal (manganese) content denaturation poly 
dimethylsiloxane of the shape of a solid-state acquired by above (2) was carried out to the 
bottom of the pressure of 2 cm 50-1 00kg the pile /at the temperature of 130 degrees C, the 
transparent film with a thickness of about 500 micrometers was able to be obtained. [0074] 

«example 3» . 

(1) Instead of adding the zinc chloride 0.74 section in (3) of an example 1, except having added 
the cobalt chloride 0.36 section, it carried out completely like the example 1 and solid-state-like 
metal (cobalt) content denaturation poly dimethylsiloxane was obtained. 

(2) The absorption wave number of the infrared radiation based on the skeletal vibration 
originating in the pyridine ring in the pyridine ring content side chain radical in the metal (cobalt) 
content denaturation poly dimethylsiloxane of the shape of a solid-state acquired above (1), The 
absorption wave number of the infrared radiation based on the stretching vibration of the 
carbonyl group in this side chain radical (-CO-), the absorption wave number of the infrared 
radiation based on the stretching vibration of basis-C-N- in this side chain radical, the melting 
point (Tm) and a glass transition point (Tg), and the method that described transparency above. 
When measured or evaluated, it was as being shown in the following table 1. 

(3) Moreover, when press forming of the metal (cobalt) content denaturation poly 
dimethylsiloxane of the shape of a solid-state acquired by above (2) was carried out to the 
bottom of the pressure of 2 cm 50-1 00kg the pile /at the temperature of 150 degrees C, the 
transparent film with a thickness of about 500 micrometers was able to be obtained. 
[0075] example of «comparison 1» — carboxyl group content denaturation poly 
dimethylsiloxane [used as a start raw material by (1) of an example 1 — when the method by 
which the carboxyl group described above the melting point (Tm), the glass transition point (Tg), 
and transparency of 0.044-mol joint per one mol of dimethyl siloxy units] as a side chain radical 
to number-average-molecular-weight 40000; poly dimethylsiloxane measured or estimated, it 
was as being shown in the following table 2 

[0076] example of «comparison 2» — the carboxyl group content denaturation poly 
dimethylsiloxane [number-average-molecular-weight 40000; poly dimethylsiloxane used as a 
start raw material by (1) of an example 1 — a carboxyl group — as a side chain radical Although 
the zinc chloride 0.74 section was added to the solution after dissolving the 0.044-mol joint per 
one mol of dimethyl siloxy units] 10 section in the tetrahydrofuran / methanol mixed-solvent (1:1 
capacity factors) 100 section, solidification of denaturation poly dimethylsiloxane did not arise, 
but it was still liquefied. When the method which distilled off the solvent, collected liquefied metal 
(zinc) content denaturation poly dimethylsiloxane, and described above the melting point (Tm) 
and glass transition point (Tg), and transparency measured or estimated, it was as being shown 
in the following table 2. 
[0077] «example 4» 

(1) Both-ends carboxyl group content denaturation poly dimethylsiloxane Lnumber average 
molecular weight 4840; after the carboxyl group's having added the thionyl chloride 10 section to 
the both ends of poly dimethylsiloxane at the joint]40 section, making it react for 1 20 minutes at 
0 degree C and changing the carboxyl group in both-ends carboxyl group content denaturation 
poly dimethylsiloxane into a carbonyl chloride machine, reduced pressure distilling off was carried 
out, an unreacted thionyl chloride and an unreacted by-product were removed, and the both 
ends carbonyl chloride machine content denaturation poly dimethylsiloxane 40 section was 

obtained. . n 

(2) The both-ends carbonyl chloride machine content denaturation poly dimethylsiloxane 4U 
section obtained by above (1 ) was dissolved in the tetrahydrofuran 300 section, the 2- 
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aminomethyl pyridine 1 1 section was added to this, and it was made to react under a room 
temperature for 20 hours. Subsequently, ethyl acetate is distilled off, after distilling off a 
tetrahydrofuran, adding the water 1000 section to a residue, adding the ethyl-acetate 1000 
section to this and extracting a product in ethyl acetate. The poly dimethylsiloxane Doint rate 
=0.031 mol of basis expressed with above-mentioned formula (xi) to one mol of dimethyl siloxy 
units] 40 liquefied section which the pyridine ring content machine expressed with the above- 
mentioned formula (xi) has combined with both ends was obtained. 

[0078] (3) After dissolving the denaturation poly dimethylsiloxane 10 section which has the basis 
expressed with the formula (xi) obtained above (2) in both ends in the tetrahydrofuran / 
methanol mixed-solvent (1:1 capacity factors) 100 section, when the zinc chloride 0.60 section 
was added to the solution and the solvent was distilled off, solidification arose immediately and 
the solid-state-like product of metal (zinc) content denaturation poly dimethylsiloxane was 
obtained. 

(4) The absorption wave number of the infrared radiation based on the skeletal vibration 
originating in the pyridine ring in the pyridine ring content side chain radical of the both ends in 
the metal (zinc) content denaturation poly dimethylsiloxane of the shape of a solid-state 
acquired by above (3), The absorption wave number of the infrared radiation based on the 
stretching vibration of the carbonyl group in this both-ends machine (-CO-), the absorption 
wave number of the infrared radiation based on the stretching vibration of basis-C-N- in this 
both-ends machine, the melting point (Tm) and a glass transition point (Tg), and the method that 
described transparency above. When measured or evaluated, it was as being shown in the 
following table 1. 

[0079] Example of «comparison 3» 

(1) The same process as (1) of an example 1 and (2) was performed, and the denaturation poly 
dimethylsiloxane [joint rate =0.044 mol of basis expressed with above-mentioned formula (xi) to 
one mol of dimethyl siloxy] 40 liquefied section which the pyridine ring content machine 
expressed with the above-mentioned formula (xi) has combined as a side chain radical was 
obtained. 

(2) It remains as it is, without adding metallic compounds to the liquefied denaturation poly 
dimethylsiloxane obtained above (1). When the absorption wave number of the infrared radiation 
based on the skeletal vibration originating in the pyridine ring in the pyridine ring content side 
chain radical, the absorption wave number of the infrared radiation based on the stretching 
vibration of the carbonyl group in this side chain radical (-CO-), the absorption wave number of 
the infrared radiation based on the stretching vibration of basis-C-N- in this side chain radical, 
the melting point (Tm) and a glass transition point (Tg), and the method that described 
transparency above measured or estimated, it was as being shown in the following table 2. [0080] 
Example of «comparison 4» 

(1) The same process as (1) of an example 4 and (2) was performed, and the denaturation poly 
dimethylsiloxane Doint rate =0.031 mol of basis expressed with above-mentioned formula (xi) to 
one mol of dimethyl siloxy] 40 liquefied section which has the pyridine ring content machine 
expressed with the above-mentioned formula (xi) was obtained. 

(2) It remains as it is, without adding metallic compounds to the liquefied denaturation poly 
dimethylsiloxane obtained above (1). The absorption wave number of the infrared radiation based 
on the skeletal vibration originating in the pyridine ring in the pyridine ring content machine of 
the both ends, The absorption wave number of the infrared radiation based on the stretching 
vibration of the carbonyl group in this both-ends machine (-CO-), When the absorption wave 
number of the infrared radiation based on the stretching vibration of basis-C-N- in this both- 
ends machine, the melting point (Tm) and a glass transition point (Tg), and the method that 
described transparency above measured or estimated, it was as being shown in the following 
table 2. [0081] 

[Table 1] 
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[0083] The zinc chloride which is one sort of metallic compounds (b) to the denaturation poly 
dimethylsiloxane which has the pyridine ring content machine expressed with the above- 
mentioned formula (xi) which is one sort of an organic machine which has a part for the 
structured division (i) from the result of above-mentioned Table 1 and 2 as a side chain radical 
or a both-ends machine, The metal content denaturation poly dimethylsiloxane of examples 1-4 
which blended the manganese chloride or the cobalt chloride It compares with the denaturation 
poly dimethylsiloxane [the denaturation poly dimethylsiloxane which has the pyridine ring content 
machine expressed with the above-mentioned formula (xi) as a side chain radical or a both-ends 
machine] of the example 3 of comparison which does not contain metallic compounds (b), or the 
example 4 of comparison. While the absorption wave number of the infrared radiation based on 
the skeletal vibration originating in the pyridine ring content side chain radical expressed with a 
formula (xi) or the pyridine ring in a both-ends machine shifts all to the number side of tidal 
waves The absorption wave number of the infrared radiation based on the stretching vibration of 
the pyridine ring content side chain radical expressed with a formula (xi) or the carbonyl group in 
a both-ends machine (-CO-) has shifted to a low wave number side. Between the denaturation 
poly dimethylsiloxane and metallic compounds (b) which have a pyridine ring content machine as 
a side chain radical or a both-ends machine, it turns out that the strong interaction has arisen 
irrespective of the format of denaturation, or the kind of metal salt. 

[0084] Furthermore, let the pyridine ring content machine expressed with the above-mentioned 
formula (xi) which is one sort of an organic machine which has a part for the structured division 
(i) from the result of above-mentioned Table 1 and 2 be a side chain radical or a both-ends 
machine. The melting point (Tm) becomes high sharply compared with the denaturation poly 
dimethylsiloxane of the examples 1-4 of comparison which make the shape of liquid, the metal 
content denaturation poly dimethylsiloxane of examples 1-4 which added the zinc chloride, the 
manganese chloride, or the cobalt chloride which is one sort of metallic compounds (b) to the 
denaturation poly dimethylsiloxane which it has presents the shape of a solid-state, and it turns 
out that it can use as a charge of forming material in which melting fabrication is possible as it is, 
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and that it is good 
[0085] «example 5» 

(1)a carboxyl group — having — being liquefied — denaturation — a polyisoprene — [ Co., 
I_ td __ Kuraray — make — "— LIR — 410 — " — ; — number average molecular weight — 
25000 — ; — a maleic acid — a methyl — a half — ester — denaturation — a polyisoprene 
namely, — a principal chain — a part — a monomeric unit (isoprene unit) — one a mol per 
— a carboxyl group — 0.031 — a mol — having joined together — denaturation — a 
polyisoprene — ] — 40 — the section — It removed and the carbonyl chloride machine content 
denaturation polyisoprene 40 section was obtained. 

[0086] (2) The carbonyl chloride machine content denaturation polyisoprene 40 section obtained 
by above (1) was dissolved in the tetrahydrofuran 300 section, the 2-aminomethyl pyridine 10 
section was added to this, and it was made to react under a room temperature for 20 hours. 
Subsequently, it is since the liquefied product will have carried out layer separation from the 
methanol as a lower layer if a product is added into a methanol, after distilling off a 
tetrahydrofuran. The polyisoprene [joint ra te =0.031 mol of basis expressed with above- 
mentioned formula (xi) to one mol (isoprene unit) of monomeric units] 40 liquefied section which 
the pyridine ring content machine which collects lower layers and is expressed with the above- 
mentioned formula (xi) has combined as a side chain radical was obtained. 
[0087] (3) After dissolving the denaturation polyisoprene 10 section which has the basis 
expressed with the above-mentioned formula (xi) obtained above (2) as a side chain radical in 
the tetrahydrofuran / methanol mixed-solvent (1:1 capacity factors) 100 section, solidification 
arose immediately with ** which adds the zinc chloride 0.58 section to the solution, and distills 
off a solvent, and the solid-state-like product of a metal (zinc) content denaturation 
polyisoprene was obtained. 

[0088] (4) The absorption wave number of the infrared radiation based on the field domestic 
disturbance angle vibration originating in the pyridine ring in the pyridine ring content side chain 
radical in the metal (zinc) content denaturation polyisoprene of the shape of a solid-state 
acquired by above (3), The absorption wave number of the infrared radiation based on the 
stretching vibration of the carbonyl group in this side chain radical (-CO-), the absorption wave 
number of the infrared radiation based on the stretching vibration of basis-C-N- in this side 
chain radical, the melting point (Tm) and a glass transition point (Tg), and the method that 
described transparency above. When measured or evaluated, it was as being shown in the 
following table 3. [0089] (5) Moreover, when press forming of the metal (zinc) content 
denaturation polyisoprene of the shape of a solid-state acquired by above (3) was carried out to 
the bottom of the pressure of 2 cm 50-1 00kg the pile /at the temperature of 150 degrees C, the 
transparent film with a thickness of about 500 micrometers was able to be obtained. When 
measured by the method which described above the elastic modulus (E') of this film, at 
temperature lower than a glass transition point (Tg), 2.2x1010 dynes /were [ cm ] 2, and 
5.0x1010 dynes /were [ cm ] 2 at temperature higher than a glass transition point (Tg). 
Moreover, the melt viscosity (MV) of this film was 1 .5x102poise. 
[0090] Example of «comparison 5» 

(1) The same process as (1) of an example 5 and (2) was performed, and the denaturation 
polyisoprene Doint rate =0.031 mol of basis expressed with above-mentioned formula (xi) to one 
mol of polyisoprenes] 40 liquefied section which the pyridine ring content machine expressed 
with the above-mentioned formula (xi) has combined as a side chain radical was obtained. 

(2) It remains as it is, without adding metallic compounds to the liquefied denaturation 
polyisoprene obtained above (1). The absorption wave number of the infrared radiation based on 
the field domestic disturbance angle vibration originating in the pyridine ring in the pyridine ring 
content side chain radical, The absorption wave number of the infrared radiation based on the 
stretching vibration of the carbonyl group in this side chain radical (-CO-), When the absorption 
wave number of the infrared radiation based on the stretching vibration of basis-C-N- in this 
side chain radical, the melting point (Tm) and a glass transition point (Tg), and the method that 
described transparency above measured or estimated, it was as being shown in the following 
table 4. 
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[0091] «example 6» 

(1) The carbonyl chloride machine content denaturation polyisoprene 40 section which obtained 
by performing the same process as (1) of an example 5 was dissolved in the tetrahydrofuran 300 
section, the 2-aminomethyl-5-methyl pyrazine 11.4 section was added to this, and it was made 
to react under a room temperature for 20 hours. Subsequently, it is since the liquefied product 
will have carried out layer separation from the methanol as a lower layer if a product is added 
into a methanol, after distilling off a tetrahydrofuran. Lower layers were collected and the 
polyisoprene Qoint rate =0.031 mol of basis expressed with formula (xiv) to one mol (isoprene 
unit) of monomeric units] 40 liquefied section which the pyrazine ring content machine expressed 
with the following formula (xiv) has combined as a side chain radical was obtained. 
[0092] 

[Formula 15] 



[0093] (2) After dissolving the denaturation polyisoprene 10 section which has the basis 
expressed with the above-mentioned formula (xiv) obtained above (1) as a side chain radical in 
the tetrahydrofuran / methanol mixed-solvent (2:1 capacity factors) 100 section, solidification 
arose immediately with ** which adds the zinc chloride 0.58 section to the solution, and distills 
'off a solvent, and the solid-state-like product of a metal (zinc) content denaturation 
polyisoprene was obtained. 

(3) The absorption wave number of the infrared radiation based on the field domestic disturbance 
angle vibration originating in the pyrazine ring in the pyrazine ring content side chain radical in 
the metal (zinc) content denaturation polyisoprene of the shape of a solid-state acquired by 
above (2), The absorption wave number of the infrared radiation based on the stretching 
vibration of the carbonyl group in this side chain radical (-CO-), the absorption wave number of 
the infrared radiation based on the stretching vibration of basis-C-N- in this side chain radical, 
the melting point (Tm) and a glass transition point (Tg), and the method that described 
transparency above. When measured or evaluated, it was as being shown in the following table 3. 
[0094] Example of «comparison 6» 

(1) The same process as (1) of an example 6 was performed, and the polyisoprene Qoint rate 
=0.031 mol of basis expressed with formula (xiv) to one mol (isoprene unit) of monomeric units] 
40 liquefied section which the pyrazine ring content machine expressed with the above- 
mentioned formula (xiv) has combined as a side chain radical was obtained. 

(2) It remains as it is, without adding metallic compounds to the liquefied denaturation 
polyisoprene obtained above (1). The absorption wave number of the infrared radiation based on 
the field domestic disturbance angle vibration originating in the pyrazine ring in the pyrazine ring 
content side chain radical, The absorption wave number of the infrared radiation based on the 
stretching vibration of the carbonyl group in this side chain radical (-CO-), When the absorption 
wave number of the infrared radiation based on the stretching vibration of basis-C-N- in this 
side chain radical, the melting point (Tm) and a glass transition point (Tg), and the method that 
described transparency above measured or estimated, it was as being shown in the following 
table 4. [0095] «example 7» 

(1) The dimethylformamide solution 80 section which dissolved the 2-aminomethyl pyridine 15 
section in the dimethylformamide 150 section, and dissolved the 2-chloro ethyl iso SHINETO 13 
section in this under ice-cooling was added, and it was made to react at 50 degrees C for 2 
hours. Subsequently, since precipitation had deposited when this solution was added underwater, 
these was filtered and collected and the compound 25 section expressed with the following 
formula (xv) was obtained. 
[0096] 

[Formula 16] 



O 
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(xv) 



[0097] (2) Denaturation Polyisoprene [which has the carboxyl group used as a start raw material 
by (1) of the above-mentioned example 5 — Kuraray — make — the methanol solution 30 
section which dissolved the "LIR410"]40 section in the tetrahydrofuran 300 section, and 
dissolved the sodium-hydroxide 1.5 section in this was added, and it agitated at the room 
temperature for 1 hour The tetrahydrofuran solution 100 section which dissolved the compound 
20 section expressed with the above-mentioned formula (xv) obtained by above (1) was added to 
this solution, and it was made to react to it under a room temperature for 40 hours. 
Subsequently, it is since the liquefied product will have carried out layer separation from the 
methanol as a lower layer if a product is added into a methanol, after distilling off a 
tetrahydrofuran. The liquefied polyisoprene Doint rate =0.031 mol of basis expressed with 
following formula (xvi) to one mol (isoprene unit) of monomeric units] 40 section which the 
pyridine ring content machine which collects lower layers, washes by the methanol / water mixed 
solvent (2:1 volume ratios) further, and is expressed with the following formula (xvi) has 
combined as a side chain radical was obtained. 
[0098] 

[Formula 17] 




[0099] (3) After dissolving the denaturation polyisoprene 10 section which has the basis 
expressed with the above-mentioned formula (xvi) obtained above (2) as a side chain radical in 
the tetrahydrofuran / methanol mixed-solvent (2:1 volume ratios) 100 section, solidification 
arose immediately with ** which adds the zinc chloride 0.60 section to the solution, and distills 
off a solvent, and the solid-state-like product of a metal (zinc) content denaturation 
polyisoprene was obtained. 

(4) The absorption wave number of the infrared radiation based on the field domestic disturbance 
angle vibration originating in the pyridine ring in the pyridine ring content side chain radical in the 
metal (zinc) content denaturation polyisoprene of the shape of a solid-state acquired by above 
(3), The absorption wave number of the infrared radiation based on the stretching vibration of 
the carbonyl group in this side chain radical (-CO-), the absorption wave number of the infrared 
radiation based on the stretching vibration of basis-ON- in this side chain radical, the melting 
point (Tm) and a glass transition point (Tg), and the method that described transparency above. 
When measured or evaluated, it was as being shown in the following table 3. [0100] Example of 
«comparison 7» 

(1) The same process as (1) of an example 7 and (2) was performed, and the polyisoprene Doint 
rate =0.031 mol of basis expressed with formula (xvi) to one mol (isoprene unit) of monomeric 
units] 40 liquefied section which the pyridine ring content machine expressed with the above- 
mentioned formula (xvi) has combined as a side chain radical was obtained. 

(2) It remains as it is, without adding metallic compounds to the liquefied denaturation 
polyisoprene obtained above (1). The absorption wave number of the infrared radiation based on 
the field domestic disturbance angle vibration originating in the pyridine ring in the pyridine ring 
content side chain radical, The absorption wave number of the infrared radiation based on the 
stretching vibration of the carbonyl group in this side chain radical (-CO-), When the absorption 
wave number of the infrared radiation based on the stretching vibration of basis-C-N- in this 
side chain radical, the melting point (Tm) and a glass transition point (Tg), and the method that 
described transparency above measured or estimated, it was as being shown in the following 
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table 4. [0101] Example of «comparison 8» 

(1) The carbonyl chloride machine content denaturation polyisoprene 40 section which obtained 
by performing the same process as (1) of an example 5 was dissolved in the tetrahydrofuran 300 
section, the 4-aminomethyl pyridine 1 0 section was added to this, and it was made to react 
under a room temperature for 20 hours. Subsequently, it is since the liquefied product will have 
carried out layer separation from the methanol as a lower layer if a product is added into a 
methanol, after distilling off a tetrahydrofuran. Lower layers were collected and the polyisoprene 
[joint rate =0.031 mol of basis expressed with formula (xvii) to one mol (isoprene unit) of 
monomeric units] 40 liquefied section which the pyridine ring content machine expressed with 
the following formula (xvii) has combined as a side chain radical was obtained. 
[0102] 

[Formula 1 8] 

O 




(xvii) 



[0103] (2) After dissolving the denaturation polyisoprene 10 section which has the basis 
expressed with the above-mentioned formula (xvii) obtained above (1) as a side chain radical in 
the tetrahydrofuran / methanol mixed-solvent (2:1 capacity factors) 100 section, solidification 
arose immediately with ** which adds the zinc chloride 0.58 section to the solution, and distills 
off a solvent, and the solid-state-like product of a metal (zinc) content denaturation 
polyisoprene was obtained. 

(3) The absorption wave number of the infrared radiation based on the field domestic disturbance 
angle vibration originating in the pyridine ring in the pyridine ring content side chain radical in the 
metal (zinc) content denaturation polyisoprene of the shape of a solid-state acquired by above 
(2), The absorption wave number of the infrared radiation based on the stretching vibration of 
the carbonyl group in this side chain radical (-CO-), the absorption wave number of the infrared 
radiation based on the stretching vibration of basis-C-N- in this side chain radical, the melting 
point (Tm) and a glass transition point (Tg), and the method that described transparency above. 
When measured or evaluated, it was as being shown in the following table 4. [0104] 
[Table 3] 
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[0105] 
[Table 4] 
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[0106] Added the zinc chloride which is one sort of metallic compounds (b) to the denaturation 
polyisoprene which has the above-mentioned formula (xi) and (xvi) the pyridine ring content 
machine with which it is expressed which are one sort of an organic machine which has a part 
for the structured division (i) as a side chain radical from the result of above-mentioned Table 3 
and 4. The metal content denaturation polyisoprene of an example 5 and an example 7 It 
compares with the denaturation polyisoprene [the denaturation polyisoprene which has the 
above-mentioned formula (xi) and (xvi) the pyridine ring content machine with which it is 
expressed as a side chain radical] of the example 5 of comparison which does not contain a zinc 
chloride, and the example 7 of comparison. While the absorption wave number of the infrared 
radiation based on the field domestic disturbance angle vibration originating in the pyridine ring in 
a formula (xi) and (xvi) the pyridine ring content side chain radical expressed shifts to the 
number side of high peripheries The above-mentioned formula (xi) and (xvi) the absorption wave 
number of the infrared radiation based on the stretching vibration of the carbonyl group in the 
pyridine ring content side chain radical expressed (-CO-) have shifted to a low wave number 
side. It is understood that the strong interaction arose between the denaturation polyisoprene 
which has a formula (xi) and (xvi) the pyridine ring content side chain radical expressed, and the 
zinc ion of a zinc chloride, and condensation of a denaturation polyisoprene and solidification 
have arisen. 

[0107] Furthermore, let the above-mentioned formula (xi) which is one sort of an organic 
machine which has a part for the structured division (i) or (xvi) the pyridine ring content machine 
with which it is expressed, and the pyrazine ring content machine expressed with the above- 
mentioned formula (xiv) be side chain radicals from the result of above-mentioned Table 3 and 4. 
The metal content denaturation polyisoprene of the examples 5-7 which blended the zinc 
chloride which is one sort of metallic compounds (b) with the denaturation polyisoprene which it 
has, and were acquired The melting point (Tm) is high sharply compared with the denaturation 
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polyisoprene of the examples 5-7 of comparison which makes the shape of liquid, the shape of a 
solid-state is presented in ordinary temperature, moreover, the metal content polyisoprene of 
the shape of the solid-state is possible, and can be effectively used as a charge of forming 
material in melting fabrication, and it turns out that it is transparent. 

[0108] Let the pyridine ring content machine by which such a strong interaction is expressed 
with the above-mentioned formula (xi) be a side chain radical. It is shown that that it is 
discovered also in the denaturation polyisoprene which has the pyrazine ring content machine 
expressed not only with the denaturation polyisoprene which it has but with the above- 
mentioned formula (xiv) as a side chain radical originated in structure (namely, the structure 
which a basis B has combined with the position of the 2nd place to the nitrogen atom which has 
the lone-pair electrons contained in a heterocycle) as shown in the above-mentioned formula (i) 
of the heterocycle in which the above-mentioned interaction has the nitrogen atom which has a 
lone-pair electrons, This is understood from the high melting point accompanying the 
condensation and it by the strong interaction being not discovered in the example 8 of 
comparison which uses the denaturation polyisoprene which is expressed with the above- 
mentioned formula (xvii), and which has the pyridine ring content machine in which the basis B in 
the above-mentioned formula (i) has the structure combined with the position of the 4th place to 
the nitrogen atom which has the lone-pair electrons contained in a heterocycle as a side chain 
radical. 

[0109] «example 8» 

(1) The METAKU roil chloride 20 section was dissolved in the tetrahydrofuran 500 section, the 
2-aminomethyl pyridine 25 section and the potassium carbonate 50 section were added to this 
under ice-cooling, and it was made to react at a room temperature for 10 hours. Subsequently, 
after distilling off a tetrahydrofuran, having added the water 500 section to the residue, adding 
the ethyl-acetate 500 section to this and extracting a product in ethyl acetate, distilled off ethyl 
acetate, it was made to recrystallize from n pentane / ethyl-acetate mixed solvent (1/1 volume 
ratio), and the compound 20 section expressed with the following formula (xviii) was obtained. 
[0110] 

[Formula 19] 



[0111] (2) The compound 20 section and the benzoyl-peroxide 0.3 section which are expressed 
with the formula (xviii) obtained by above (1) are dissolved in the toluene / methanol mixed- 
solvent (5/1 volume ratio) 300 section, and after performing the nitrogen purge of the oxygen 
dissolved in a 1-hour medium, it was made to react at 75 degrees C for 15 hours. Since 
precipitation deposited when this reaction solution was added into n-hexane, these was filtered 
and collected and the denaturation poly methacrylamide 8 section which has the pyridine ring 
content machine expressed with the following formula (xix) was obtained. 
[0112] 

[Formula 20] 
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[01 13] (3) Since solidification arose immediately and the solid-state-like product of metal (zinc) 
content denaturation poly methacrylamide had deposited when the zinc chloride 6.2 section was 
added to the solution after dissolving the denaturation poly methacrylamide 8 section which has 
the basis expressed with the formula (xix) obtained by above (2) in the tetrahydrofuran / 
methanol mixed-solvent (3/1 volume ratio) 100 section, these was filtered and collected. 
(4) The absorption wave number of the infrared radiation based on the skeletal vibration 
originating in the pyridine ring in the pyridine ring content side chain radical in the metal (zinc) 
content denaturation poly methacrylamide of the shape of a solid-state acquired by above (3), 
The method which described above the absorption wave number of the infrared radiation based 
on the stretching vibration of the carbonyl group in this side chain radical (-CO-), the absorption 
wave number of the infrared radiation based on the stretching vibration of basis-C-N- in this 
side chain radical, the melting point (Tm), and decomposition start temperature (Td). When 
measured, it was as being shown in the following table 5. 
[01 14] Example of «comparison 9» 

(1) The same process as (1) of an example 8 and (2) was performed, and the denaturation poly 
methacrylamide 8 section which has the pyridine ring content machine expressed with the 
above-mentioned formula (xix) was obtained. 

(2) It remains as it is, without adding metallic compounds to the denaturation poly 
methacrylamide obtained above (1). When measured by the method which described above the 
absorption wave number of the infrared radiation based on the skeletal vibration originating in 
the pyridine ring in the pyridine ring content side chain radical, the absorption wave number of 
the infrared radiation based on the stretching vibration of the carbonyl group in this side chain 
radical (-CO-), the absorption wave number of the infrared radiation based on the stretching 
vibration of basis-C-N- in this side chain radical, the melting point (Tm), and decomposition start 
temperature (Td), it was as being shown in the following table 5. [01 15] 

[Table 5] 
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[01 16] Added the zinc chloride which is one sort of metallic compounds (b) to the denaturation 
poly methacrylamide which has the pyridine ring content machine expressed with the above- 
mentioned formula (xix) which is one sort of an organic machine which has a part for the 
structured division (i) from the result of the above-mentioned table 5. The metal content 
denaturation poly methacrylamide of an example 8 It compares with the denaturation poly 
methacrylamide [the denaturation poly methacrylamide which has the pyridine ring content 
machine expressed with the above-mentioned formula (xix)] of the example 9 of comparison 
which does not contain a zinc chloride. While the absorption wave number of the infrared 
radiation based on the field domestic disturbance angle vibration originating in the pyridine ring in 
the pyridine ring content machine expressed with a formula (xix) shifts to the number side of 
high peripheries The absorption wave number of the infrared radiation based on the stretching 
vibration of the carbonyl group (-CO-) in the pyridine ring content machine expressed with the 
above-mentioned formula (xix) has shifted to a low wave number side. It turns out that the 
strong interaction has arisen between the denaturation poly methacrylamide which has the 
pyridine ring content machine expressed with a formula (xix), and the zinc ion of a zinc chloride. 
[01 17] Furthermore, the zinc chloride which is one sort of metallic compounds (b) is blended with 
the denaturation poly methacrylamide which has the pyridine ring content machine expressed 
with the above-mentioned formula (xix) which is one sort of an organic machine which has a part 
for the structured division (i) from the result of the above-mentioned table 5. While discovering 
the melting point (Tm) to an elevated temperature very much compared with the denaturation 
poly methacrylamide of the example 9 of comparison, as for the metal content denaturation poly 
methacrylamide of the acquired example 8, it turns out that decomposition start temperature 
becomes high sharply and thermal resistance is improving very much. And melting fabrication is 
possible for the metal salt content denaturation poly methacrylamide of an example 8, and it can 
be effectively used as a charge of forming material. 
[0118] 

[Effect of the Invention] With the metal content organic polymer material of this invention, the 
strong interaction has arisen between organic polymers (a) and metallic compounds (b) with the 
organic machine which has a part for the structured division (i), strong condensation structure is 
formed of it and an organic polymer material sharply reformed in many properties, such as 
dynamic properties, such as thermal resistance and intensity, chemical resistance, moisture 
resistance, and foaming-proof nature, is formed. It is blending metallic compounds (b) with an 
organic polymer (a), especially when an organic polymer's (a's)'s is a polymer of the shape of a 
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straight chain which presents the shape of liquid, and the shape of a branched chain. It becomes 
an organic polymer material of the shape of a solid-state usable as it is as a solid-state in 
ordinary temperature, and since this organic polymer material is softened and/or fused by 
heating like usual thermoplastics, with melting fabrication or hot forming, it can fabricate to 
various mold goods very easily and smoothly, and it can be used for them, and since melting was 
possible, the metal content organic polymer material of this invention in which this melting 
fabrication is possible was solidified in the shape of a solid-state using the vulcanizing agent or 
the cross linking agent — if it remains as it is, it differs, heating fusion is carried out, and since a 
reuse can be carried out, unreproducible conventional diene system rubber, silicone rubber, etc. 
are very useful also in this point 



[Translation done.] 
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2 )5- -CH = CH(CH 2 ) 6 - -CH = CH(CH 2 ) 
7-. -CH = CH(CH2)8~ -CH 2 CH = CH-, 
-CH 2 CH = CHCH 2 -, -CH 2 C(CH3) = CHC 
H 2 -, -CHC(CH2CH 3 ) = CHCH 2 -. -CH 2 
CH=C(CH 3 )CH 2 - -CH 2 CH = CH(CH 2 ) 2 
-CH 2 CH = CH(CH 2 )3-. -CH 2 CH=CH 
(CH 2 ) 4 - -CH 2 CH=CH(CH 2 ) 5 - -CH 2 C 
H = CH(CH 2 ) 6 -> -(CH 2 )2CH = CH- -(C 
H 2 ) 2 CH=CHCH 2 - -(CH 2 ) 2 CH = CH(C 
H 2 ) 2 -, -(CH 2 ) 2 CH = CH(CH 2 ) 3 - -(CH 2 ) 
2 CH=CH(CH 2 ) 5 - -(CH 2 ) 3 CH=CH-> - 
(CH 2 ) 3 CH = CHCH 2 -, -(CH 2 ) 3 CH = CH(C 
H 2 ) 2 - -(CH 2 ) 3 CH=CH(CH 2 ) 3 - ~(CH 2 ) 
3 CH = CH(CH 2 ) 4 -, -(CH 2 )4CH = CH-, - 
(CH 2 ) 4 CH = CHCH 2 - -(CH 2 )4CH = CH(C 
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H 2 ) 2 -, -(CH 2 ) 4 CH = CH(CH 2 ) 3 -. -(CH 2 ) 
4 CH=CH(CH 2 )4- -(CH 2 )5CH=CH- - 
(CH 2 )5CH=CHCH 2 -, -(CH 2 )5CH = CH(C 
H 2 ) 2 - -(CH 2 ) 6 CH = CH- -(CH 2 )6CH = 
CHCH 2 - -(CH 2 ) 7 CH = CH- -(CH 2 ) 8 C 
H = CH- -(CH 2 )gCH = CH-, -(CH 2 )i 0 C 
H = CH- -HC2-O-CH2- -CH 2 -0-(C 
H 2 ) 2 -, -CH 2 -0-(CH 2 )2- -CH 2 -0-(C 
H 2 ) 3 -. -CH 2 -0-(CH 2 ) 4 -, -CH 2 -0-(C 
H 2 )5- -CH 2 -0-(CH 2 )6-. -CH 2 -0-(C 
H 2 ) 7 - -CH 2 -0-(CH 2 )8-> -CH 2 -0-(C 
H 2 )g- -CH 2 -0-(CH 2 )io- -(CH 2 ) 2 -0 
-CH 2 - -(CH 2 ) 2 -0-(CH 2 ) 2 -. -(CH 2 ) 2 
-0-(CH 2 ) 3 - -(CH 2 ) 2 -0-(CH 2 ) 4 -. - 
(CH 2 ) 2 -0-(CH 2 ) 5 - -(CH 2 ) 2 -0-(CH 2 ) 6 

-(CH 2 ) 2 -0-(CH 2 ) 7 -% ~(CH 2 ) 2 -0- 
(CH 2 ) 8 - -(CH 2 ) 2 -G— (CH 2 )g-, -(CH 2 ) 3 
-0-CH 2 - -(CH 2 ) 3 -C— (CH 2 ) 2 - ~(CH 
2 ) 3 -C— (CH 2 ) 3 - -(CH 2 ) 3 -0-(CH 2 )4- 
-(CH 2 ) 3 -0-(CH 2 ) 5 - -(CH 2 ) 3 -0-(C 
H 2 ) 6 -, -(CH 2 ) 3 -0-(CH 2 ) 7 -, -(CH 2 ) 3 - 
0-(CH 2 )8- -(CH 2 ) 4 -0-CH 2 - -(CH 2 ) 

4 - 0-(CH 2 ) 2 - -(CH 2 ) 4 -0-(CH 2 ) 3 - - 
(CH 2 )4-0-(CH 2 )4-, -(CH 2 ) 4 -0-(CH 2 ) 5 
-. -(CH 2 ) 4 -0-(CH 2 ) 6 - -(CH 2 ) 4 -0- 
(CH 2 ) 7 - -(CH 2 ) 5 -0-CH 2 - -(CH 2 ) 5 - 
0-(CH 2 ) 2 - -(CH 2 )5-0-(CH 2 ) 3 - ~(C 

( H 2 )5-0-(CH 2 )4-, -(CH 2 ) 5 -0-(CH 2 ) 

5- -(CH 2 ) 5 -0-(CH 2 ) 6 - -(CH 2 ) 6 -0- 
CH 2 - -(CH 2 ) 6 -0-(CH 2 ) 2 - -(CH 2 ) 6 - 
0-(CH 2 ) 3 - -(CH 2 ) 6 -0-(CH 2 ) 4 - -(C 
H 2 )6-0-(CH 2 ) 5 - -(CH 2 ) 7 -0-CH 2 -. - 
(CH 2 ) 7 -0-(CH 2 ) 2 - -(CH 2 ) 7 -0-(CH 2 ) 3 
- -(CH 2 ) 7 -0-(CH 2 )4-. -(CH 2 )s-0-C 
H 2 -, -(CH 2 ) 8 -0-(CH 2 ) 2 - -(CH 2 ) 8 -0 
-(CH 2 ) 3 -, -(CH 2 ) 9 -0-CH 2 - -(CH 2 )g 
-0-(CH 2 ) 2 - -(CH 2 )i 0 -O-CH 2 -. -CH 
2 -0- (CH 2 ) 2 -0-CH 2 -. -CH 2 -0- (CH 
2 ) 3 -0-CH 2 -, -CH 2 -0- (CH 2 ) 2 -0- (C 
H 2 ) 2 -0-CH 2 - -CH2-O- (CH 2 ) 3 -0- 

(CH 2 ) 3 -0-CH 2 - -CH 2 -0- (CH 2 ) 2 -0 
" (CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 -fc£5:W 

[0 0 2 3] ±iaUfe2ffi^fc7KllEaUT 

ii, ±ia-eM*uf_i^tc^ mxuL -ch 2 -s- 

CH 2 - -CH 2 -S-(CH 2 ) 2 - -CH 2 -S-(C 
H 2 ) 3 - ,-CH 2 -S-(CH 2 ) 4 - -CH 2 -S-(C 
H 2 )5~ -CH 2 -S-(CH 2 ) fi - -CH 2 -S-(C 
H 2 )7~> -CH 2 -S-(CH 2 )8- -CH 2 -S-(C 
H 2 ) 9 -, -CH 2 -S-(CH 2 )iq- -(CH 2 ) 2 -S 
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-CH 2 -, -(CH 2 ) 2 -S-{CH 2 ) 2 - ~(CH 2 ) 2 
-S-(CH 2 ) 3 -, -(CH 2 ) 2 -S-(CH 2 ) 4 - - 
(CH 2 ) 2 -S-(CH 2 ) 5 - -(CH 2 ) 2 -S-(CH 2 ) 6 

-(CH 2 ) 2 -S-(CH 2 )7-^ -(CH 2 ) 2 -S- 
(CH 2 ) 8 - -(CH 2 ) 2 -S-(CH 2 )g- ~(CH 2 ) 3 
-S-CH 2 -, -(CH 2 ) 3 -S-(CH 2 ) 2 - -(CH 
2 )3-S-(CH 2 ) 3 - t -(CH 2 ) 3 -S-(CH 2 ) 4 - 
-(CH 2 ) 3 -S-(CH 2 ) 5 -, -(CH 2 ) 3 -S-(C 
H 2 ) 6 - -(CH 2 ) 3 -S-(CH 2 ) 7 - ~(CH 2 ) 3 - 
10 S-(CH 2 )s-, -(CH 2 ) 4 -S-CH 2 -, -(CH 2 ) 

4- S-(CH 2 ) 2 - -(CH 2 )4-S-(CH 2 ) 3 - - 
(CH 2 )4- S-(CH 2 ) 4 - -(CH 2 )4~ S - (CH 2 ) 5 

-(CH 2 ) 4 -S-(CH 2 )6-> -(CH 2 ) 4 ~S- 
(CH 2 ) 7 - -(CH 2 ) 5 -S-CH 2 - -(CH 2 ) 5 - 

5- (CH 2 ) 2 -, -(CH 2 ) 5 -S-(CH 2 ) 3 - -(C 
H 2 ) 5 -S-(CH 2 ) 4 -, -(CH 2 ) 5 -S-(CH 2 ) 
5- -(CH 2 ) 5 -S-(CH 2 )6- -(CH 2 ) 6 -S- 
CH2-. -(CH 2 ) 6 -S-(CH 2 ) 2 - -(CH 2 )6- 
S-(CH 2 ) 3 -, -(CH 2 ) 6 -S-CCH 2 ) 4 - -(C 

20 H 2 ) 6 -S-(CH 2 ) 5 - -(CH 2 )7-S-CH 2 - - 
(C H 2 )7~ S - (C H 2 ) 2~. - (C H 2 ) 7 - S - (C H 2 ) 3 
-(CH 2 )7-S-(CH 2 ) 4 - -(CH2)8~S-C 
H 2 -, -(CH 2 ) 8 -S-(CH 2 ) 2 - -(CH 2 )8~S 
-(CH 2 ) 3 - -(CH 2 ) 9 -S-CH 2 - ~(CH 2 )9 
-S-(CH 2 ) 2 - -(CH 2 )lO-S-CH 2 -, -CH 
2-S-S-CH2-, -CH2-S-S-(CH2) 2 -, 
-CH 2 -S-S-(CH 2 ) 3 -, -CH 2 -S-S-(C 
H 2 )4~. -CH 2 -S-S-(CH 2 )5- ~CH 2 -S 
-S-(CH 2 ) 6 - -CH 2 -S-S-(CH 2 ) 7 - - 

30 CH 2 -S-S-(CH 2 )8- -CH2~S-S-(C 
H 2 ) 9 -, -CH 2 -S-S-(CH 2 )l0-> -(CH 2 ) 2 
-S-S-CH 2 -, -(CH 2 )2-S-S-(CH 2 ) 
2 - -(CH 2 ) 2 -S-S-(CH 2 ) 3 - -(CH 2 ) 2 - 
S-S-(CH 2 ) 4 -. -(CH2)2~S-S-(CH 2 ) 
5- - (CH 2 ) 2 - S - S - (CH 2 ) 6 -4^*&W 

(0 0 2 4] £e>fc ±iZLt-2m<nmt-fcmM£tx 

tt, ±feT?0J*l>£J^lC*K -CH 2 -NH 
-CH 2 - -CH 2 -NH-(CH 2 ) 2 - -CH 2 -N 

40 H-(CH 2 ) 3 -, -CH 2 -NH-(CH 2 )4-> ~CH 2 
-NH-(CH 2 )5- -CH 2 -NH-(CH 2 )6~ - 
CH 2 -NH-(CH 2 )7-, -CH 2 -NH-(CH 2 ) 
8 -, -(CH 2 ) 2 -NH-CH 2 - -(CH 2 ) 2 -NH- 
(CH 2 ) 2 -, -(CH 2 ) 2 -NH-(CH 2 ) 3 -, -(C 
H 2 ) 2 -NH-(CH 2 ) 4 - -(CH 2 )2-NH-(CH 2 ) 
5-. -(CH 2 ) 2 -NH-(CH 2 ) 6 - -(CH 2 ) 2 -N 
H-(CH2)7~^ -(CH 2 ) 2 -NH-(CH 2 ) 8 - - 
(CH 2 ) 2 -NH-(CH 2 )g- -(CH 2 ) 3 -N H-CH 
2- -(CH 2 ) 3 -NH-(CH 2 ) 2 - -(CH 2 ) 3 -N 

50 H-(CH 2 ) 3 - -(CH 2 ) 3 -NH-(CH 2 ) 4 - - 
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(CH 2 )3-NH-(CH 2 )5-. -(CH 2 )3-NH-(C 
H 2 )6- -(CH 2 )3-NH-(CH 2 )7- -(CH 2 ) 3 
-NH-(CH 2 )8- -(CH 2 ) 4 -NH-CH 2 -, - 
(CH 2 )4-NH-(CH 2 ) 2 - -(CH 2 )4~NH-(C 
H 2 ) 3 - -(CH 2 ) 4 -NH-(CH 2 ) 4 - ~(CH 2 ) 4 
-NH-(CH 2 )5- -(CH 2 )4-NH-(CH 2 ) 6 -, 
-(CH 2 )4-NH-(CH 2 )7~. -(CH 2 )5~NH-C 
H 2 -, -(CH 2 ) 5 -NH-(CH 2 ) 2 - ~(CH 2 ) 5 - 
NH-(CH 2 ) 3 - -(CH 2 ) 5 -NH-(CH 2 ) 4 -. - 
(CH 2 ) 5 -NH-(CH 2 ) 5 - -(CH 2 )5~NH-(C 
H 2 )6~, -(CH 2 )6-NH-CH 2 - -(CH 2 ) 6 -N 
H-(CH 2 )2- -(CH 2 )6-NH-(CH 2 ) 3 - - 
(CH 2 )6-NH-(CH 2 ) 4 - -(CH 2 ) 6 -NH-(C 
H 2 ) 5 -> -(CH 2 ) 7 -NH-CH 2 - -(CH 2 )?-N 
H-(CH 2 ) 2 - -(CH 2 )7-NH-(CH 2 ) 3 - - 
(CH 2 )7-NH-(CH 2 ) 4 - -(CH 2 )a-NH-CH 
2- -(CH 2 )8-NH-(CH 2 ) 2 - -(CH 2 ) 8 ~N 
H-(CH 2 ) 3 -, -(CH 2 )g-NH-CH 2 - -(CH 

2 ) g-NH-(CH 2 ) 2 - -CH 2 -NH- (CH 2 ) 2 - 
NH-CH 2 - -CH 2 -NH- (CH 2 )3~NH-C 
H 2 -, -CH 2 -NH- (CH 2 ) 2 -NH- (CH 2 ) 2 - 
NH-CH 2 -, -CH 2 -NH- (CH 2 )3~NH- 

(CH 2 )3~NH-CH 2 -, -CH 2 -NH- (CH 2 ) 2 
-NH- (CH 2 ) 2 -NH- (CH 2 ) 2 -NH-CH 
2 -, -CH 2 -N(CH 3 )-CHr, -CH 2 -N(CH 

3 ) -(CH 2 ) 2 -, -CH 2 -N(CH3)-(CH 2 )3- - 
CHrN(CH 3 )-(CH 2 ) 4 - -CH 2 -N(CH 3 )- 
(CH 2 ) 5 -. -CH2-N(CH 3 )-(CH 2 ) 8 - -CH 
2 -N(CH3)-(CH 2 )7- -CH 2 -N(CH 3 )-(C 
H 2 ) 8 -, -(CH 2 ) 2 -N(CH 3 )-CH 2 - 1 ~(CH 2 ) 
2-N(CH 3 )-(CH 2 ) 2 - -(CH 2 ) 2 -N(CH 3 )- 
(CH 2 ) 3 - -(CH 2 ) 2 -N(CH 3 )-(CH 2 ) 4 - - 
(CH 2 ) 2 -N(CH 3 )-(CH 2 )5- -(CH 2 ) 2 -N(C 
H 3 )-(CH 2 )6- -(CH 2 ) 2 -N(CH 3 )-(CH 2 ) 7 

-(CH 2 ) 3 -N(CH 3 )-CH 2 -, -(CH 2 ) 3 -N 
(CH 3 )-(CH 2 ) 2 -> -(CH 2 ) 3 -N(CH 3 )-(C 
H 2 )3-, -(CH 2 ) 3 -N(CH 3 )-(CH 2 ) 4 -, ~(C 
H 2 )3-N(CH 3 )-(CH 2 ) 5 -. -CH 2 -N(CH 2 C 
H 3 )~CH 2 - -CH 2 -N(CH 2 CH 3 )-(CH 2 ) 
2 - -CH 2 -N(CH 2 CH3)-(CH 2 ) 3 - ~CH 2 
-N(CH 2 CH 3 )-(CH 2 )4- -CH 2 -N(CH 2 C 
H 3 ) - (C H 2 ) 5 -, - C H 2 - N (C H 2 C H 3 ) - (C H 2 ) 
6- -(CH 2 ) 2 -N(CH 2 CH 3 )-CH 2 -. -(C 
H 2 ) 2 -N (CH 2 CH 3 ) -(CH 2 ) 2 - - (CH 2 ) 2 -N 
(CH 2 CH 3 )-(CH 2 ) 3 -. -(CH 2 ) 2 -N(CH 2 CH 
3)-(CH 2 ) 4 - -(CH 2 ) 3 -N(CH 2 CH 3 )-CH 2 

- -(CH 2 ) 3 -N(CH 2 CH3)-(CH 2 ) 2 -> -(C 
H 2 )3-N(CH 2 CH 3 )-(CH 2 ) 3 -, -CH 2 -N(C 
H 2 OH)-CH 2 - -(CH 2 ) 2 -N(CH 2 CH 2 OH) 

- ( C H 2 ) 2 ~ & £ & P If « ' t #"C £ & . 
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[0025] tt, ±ubt-2m<»m&m&£LT 

ti, ±l5T«bf-^lC^, -CH 2 -CH 
(CH 3 )-CH 2 -, -CH 2 -CH(CH 3 )-(CH 2 ) 
2 -, -CH 2 -CH(CH 3 )-(CH 2 )3-. -(CH 2 ) 2 
-CH(CH 3 )-CH 2 - -(CH 2 ) 2 -CH(CH 3 )- 
(CH 2 ) 2 - -(CH 2 ) 2 -CH(CH 3 )-(CH 2 ) 3 - 
-(CH 2 ) 3 -CH(CH 3 )-CH 2 - -(CH 2 ) 3 -CH 
(CH 3 )-(CH 2 ) 2 - -(CH 2 ) 3 -CH(CH 3 )-(C 
H 2 ) 3 -, -CH 2 -CH(CH 2 CH 3 )-CH 2 - > -C 
10 H 2 -CH(CH 2 CH3)-(CH 2 ) 2 -. -CH 2 -CH 
(CH 2 CH 3 )-(CH 2 )3- -(CH 2 ) 2 -CH(CH 2 C 
H 3 )-CH 2 - -(CH 2 ) 2 -CH(CH 2 CH 3 )-(CH 
2 ) 2 -, -(CH 2 ) 2 -CH(CH 2 CH 3 )-(CH 2 ) 3 - 
-(CH 2 )3-CH(CH 2 CH 3 )-CH 2 -. ~(CH 2 ) 3 
-CH(CH 2 CH 3 )-(CH 2 ) 2 - -(CH 2 ) 3 -CH 
(CH 2 CH 3 )-(CH 2 )3-, -CH 2 -CH(CH 2 OH) 
-CH 2 - -(CH 2 ) 2 -CH(CH 2 OH)-(CH 2 ) 2 
Zmi -5 3 £ tfT'ZZ. 

coo2 6] ^mm&w (a) «. ±i2©^ (D xm 
( i ) zms-^ymtmnsa tvz v ^mwm&w* 
k\ setc, «&ta£tt (a) ©^-xffa&fc-r^att 

30 W^;?- (t'-M^-^^xv 

fc, ^l^CioTf^n^i^t-feott), BUR 

[0027] Hjean&txJDTfjiJ&v^ mw&^fo 

;b Jp;i/ a ^-9- > ^ U 2? 7 x — ;i/ S/ a dp -9- > j5c if<Z)3}< 
yyfl/X x^l/>/lf^x;t^-£#;J3<):tf£</D 

y ffflfctf-;u ; SHtbfx;i*fi£# ; jKU u> ; A 
B S ; tKUx-t-;M@|; ^ijxf U>rl/7* U- k 
50 3KU^U>?l/7*t'-h*J:tJ t e©«W)JKUx^-f- 
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# ; 3W8!ftttJKU > ; xtf* «>j$fflg ;7i;-Jl/ 
[0 0 2 8] ^«Sfi^ (a) tCfc^T, 

bp# *mm&Mwm.-m^fr^<»wm% <n 
( i ) zmtzmwmim%m.i!tfciztt vxmmMt 

bT, LT, *fettM^SJ3J:tK*SSS©M^ 

[0 0 2 9] ±iabfee>*.T'fe. *ftS&tt (a) 

(a) A^fiRanTv^s©*qi*bv\ *ur, 
(a) jw. mi*. 

tf^«M£#aWttc*f bTflWH»3 J: tf/* fett*S8 
aSfcbTflSlttfcfr (i) S:*t*«M6«:*Al/fc»a 

(a) K4feJIHfc£* (b) <O^Jfe<i:t»ia«:in^.* 

wma^ft (a) £.&Mt&Bt (b) 4»<D&«>f;t 
or, *$ai^& (a) <Dm&&t=.\mit&tf*mz± 

rtowa^ fcMWuc&o nmz-im-tz zttp-ezzo 
x% jmMW8tLTm#>xmhT'&*), L^mi^ 

[0 0 3 0] Hft£Sft*%>©"Cttfev^. ±»covvc 40 

mmzmmtzts wit skuw^^d** 

ic~i 2 0iCffl«HK:#ttU aSifeiWL^*- 

5 0*C~2 0iC<D«gffllC#&U ^TttSWWMfcTffc 

3n&©?iiPK5&flW^»cflBta^ (i) 

3«mSHl!lilS£cfc^Vt fcfi^Si: bT#AbT 
(a) SSStU -£<OJ:-iK:bTfc&ttfe# 

ma^f* (a) tc^Mfb-^ (b) mm&tmit so 
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U W&&tz\tMtt&JM5 0'C~3 o o'ciztx*±% 

[oo3i] b*bfc#&, ±iabfe#^icpse>T, * 

*^#*#K:»bT«H!B»«- (i) ZHi-Z^mmm 
ALZ^mSLlzfo (a) Sr^fiJcU 
(a) fc&Mfti^ (b) ^^rtfc^T, «fR 

(a) (b) 0&nM*y£<miz 

«& warn. mms 3 ^ mmm, mtft0fa±&t' 

{C«BS8P» (i) Stt4*«lS:iAL£#&i:(t 

f&ik&zGt&mimsftX'ittvm&itam&^zi® 
■ffliStfrirfctfTs. wcflBatta- (i) *m-tz>m 

[0 0 3 2] (a) (*>tCfeW-&«SeSP^ 

(i) &*-r*«flBS©*St9^ @SA*te> tt, 
*^r#: (a) <3D®S, m «fflg«J, fflii* 

(a) ©^-^a^&flwt-rs^* 

(D^fisi: J?*-^/fc©KJSlC J: y #&ftSsK'J 

©^^^T'^S^tt, *«ffl^#tc 
m-S^/v-^fi (S8»;jgb#&) l^KcWlt. 
flBtaMXi) fe*-t*««afiS:0. 0 00 l~l. 0 
=e;u #*b<tto. oi~o. 3 ^KDSU-^-e^s 

*ix{ti;<, m£iz&^xm®m&&a>-i3£t-im 
[0033] w£zft&*<nx*i±%**t>\ mA.a, %m 
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Lx^mit^a (b) fcaa^-rs*:, n^mmm 

mam tfmn&o -eur, *zx& mm» 
(i) mtzmmmzmALfrTiivtztvm*? 
)ist£Mit&V3 (b) <D-&m'<7ty£<nn'Mm\z&-D 

KcDM*ffitClf^3P^ (i) S:«tS*«&S5:^AbT 10 
^m&^W (a) £$8tU ^ (a) IC& 

Bffcl^ (b) £ilD;iSi:, ^©j^t^#*t<fc 

[0 0 3 4] Wi&fi£# (a) tC£tt£$S£35# (i). 
&*1-5*«iS©#A^ (a) ©SSt^ 

(a) », -asicTfa© (i) (2) cD#£-e$s 

(1) ?&m!kznT^zmffim&m$mLTW!k 

m (i) &«t5«H^At5m 20 

(2) (i) fc^-rstfflBfifcttoTHStf 

[0 0 3 5] ^(ftC^oT^^M^^lC^itgP^ 

(D tt?z>*imm*m-x\sXMwm.i5fc (a) &gg 

j^Lx^mmismmmm-fr a) zntzamz 
mALm^t^mt^^x. mwm&fo (&) 30 

[0 0 3 6] PB^$nS%tfrt-«&Vx#\ _tfa (1) tc 
(1) -1 : TfB©5£ (iv) xm&n$>*fr#*is;i 

mtmk$%mmm?z>ititfto. ^ (v) 

5^^*^^?:^-r§^>'i/^>^/N5-f K, 5$ (v 
i) •C^$n5^^^^^5:*1-S*;i/^>S^K 

[0 0 3 7] 

[fL9] A-B-D-COOH (iv) 
A-B-D-COX (v) 

(A-B-D-CO) 2O (vi) 
A-B-NCO (vii) 

[f-fe'U±IB^ (iv) ~ (vii) tCfcVMT, A, B£> 

& 

[0 0 3 8] (1) -2 : ±I3<Z)5*; (iv) T'^tlS 50 
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(v) T'^$nsg^^^^^l-6*;i/*;>S6/N 
K, 5$ (vi) -r'S$ns^^^^S5:*t€.* 

)i#ymmjm&&v#, (vii) t'^sn^g^^ 

[003 9] (1) -3 : 7120)5*; (viii) X&2iX 

ox ax) X'&zt\z>75.jmtmm$%mmzii? 

[004 0] 

[ffcl 0] A-B-OH (viii) 
A-B-NH2 (ix) 
ltzt£L±MZ(D3; (viii) (ix) (Cfe(r>T, A£ 

itme&mot&vxibzl 
(-COOH) , #;v;i<>$;\^ KS (-COX) , 
(-CO-O-CO-) fc'j:tf>rvS/ 

[0041] (i) -4 .-Tia^xt (x) x-mztizg 

[0 04 2] 

[ft 1 1] A-B-D-CO-E-Y (x) 
[_hiB0>5X; (x) icfcwt, A, B, Dfeit>'Eli|frlB 
jSUfflfcfcy-cifcy. yi±tK®eS. 7^& 

*fl/3K>BMR*44«. */i/#>»/V?>r Kit 

ti)V#ym'\74 Kit *B8& 7^& xtf 

[0 0 4 3] JbjELfc (1) [JMMIfcbTtt 
(1) -1~ (1) -4 StfrMC^fcoT 

«, «sfiffi^ (i) zM-tz>mw&*mx-tz>iM<n%m 
msftt Lxm*<nh(Dimmxz*o)$m&z\tfa<b 
«wanr, *«a^» (a) Kfctt**-;*^** 

§^3SfeJ:tf/*fctt-fVJ/7*-h*&*'t*sKU'> 
ufx ^;i/^i/;bS^cf:y t /^^{±7$y 



(10) 



8-239583 
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[0 0 4 4] a-fe, ft"bll££;ft5fc©T'&fcv^, ± 
iSLfc (l) DMWIfcbTtt (l) -l~ 

(i) -AiD-ti&teZ] x°mtz. gin^nsiM 

*0 t WIBIfiS*tS±8B®* (iv) ~ (x) ©Wffl** 

\zm%? &it&m>Mfomn lxi& 2 - t s y e y 

J?X 2-tKn*J/lfjy>, 2-t KD^ri/^^l/ 
ifUi?>, 2-tKa2/*x^tfUS?>. 2— fy*/ 
T>Ktrys;>, 2— f v^7>i?^f-;n^ui?x 2' 
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10 



*->fvj/r>»x^;utrus;x 2- (2-eu^- 
)l/) ffitt, 3- (2-tf'J ^on^>i, 4- 

(2 -try i>"-;i/) 2-^Dtf^->^-2-^5 : - 

2 - try yr^jiffl/ixfA'ftKffliiy s»3Mt 

£ft&#tf£3i:#-et-2>. 
[0 0 4 5] IBJtSft'SfcCT'lifcVvft ±§BLfc 
(1) ©*a{C«koT«SBiSn*. flKSffig- (i) S* 

tswms&^^ms^ (a) ©jwM&fci/tt*, 

Tfi2tf>5$; (xi) ; 
[004 6] 
Hfcl 2] 



Or 



:h,— nh — 2 — 



(xl) 



*)ii/u*-V->. ±fB<D3£ (xi) -e^StiSSAMi^ 



(2) ©#8M>Af*«i:LTtt. TfBtf);fr?£S:Ptf5 

(2) -1 :Tga©^ (xii) ; 
20 [004 8] 



[0047] iwesns : b©T?tt*v^ ±sau* Htiis] 



O R s 

II I 

A — B — D — C Z C = 



LfcSBCMSS (xii) KfcWC, A, BJ3<fctf DtttfflB* 

«©fc;ey?»y. zii*6£ (-) *feti-NQ«-. 

-O-, Wl-. -NQ5-W2-, -0-w3-^i:'©2 
«ffl»«:«U lit, Q 4 , Q 3 . W2^j:t>*w3 
l*IWESaW>4:j3*J"efey, R 9 . RiOfciO'R 11 ^ 
ti?M^LX7kmm*£t-im<Dim<D&Z&?~\ T* 

[004 9] (2) -2 :T!2©5$ (xiii) ; 

[00 50] 

Wfcl4] 

A-B-D-CO-Z- (xiii) 
LhlB®35 (xiii) iCfc^T, A, B, D& itfZ&mi 

t t-\tmmmmt^£m^Tm>mk& 

(a) fc*Bat*j6f8s. 

[00 5 1] ^feURjesnSfeODTttftV^ ±13 
(2) -lflUyjWWMfcMfcl/Ctt. 5£;A-B-D 

-co-x-^ax^^Mir^, 7? y;ugfx 
xr^k (*#) 7$"J;u7SK. -ecoftficDtr'x^y 
>=Eyv-, S^O^y v-&£'&i?i 

<S*j£S«6tf*r4:*«7?SS. ±IB (2) -20 



(xll) 



(xiii) T?«sn**fe4h?*f'fc«'r*j;r4>, 

«) t±Kfl« (xiii) -eatsnsasd^fjc^i-* 
fyi/Msawsm i^;w<>gtft^ft (s^xfc 

£ft) £±iB©5£ (xiii) T**3ft6tt&*W£:&* 

[0 0 5 2] * L,T##lf!Ttt, ±IB0fe*««^# 

(a) ICttbT, 1 9 70^IUPAC^lca^' 
<, jtt{Bt*£<Z>*2A% JS3A8&. fl!4Aft. H 5 A 

40 ft S56Aft f7Al. ft8& HSlBjfe S&2B 
ffe S&3B&. ®4B^j3J:t>*^5B^(D^M'ft^#iro 

e> < t» i «©&Mfc£«. t ARfb^ 

ft (b) (Z)? £fclffl£^f 3 
tfitMW&MtS. -e(D^CD^S<t^ft 

(b) CJ3tt*A*fcbTtt. Zn (II) , Mn (I 
I) , Fe (II) . Co (II) , N i (II) . Cu (1 
I) , Pb (II) fccfctfFe (III) frbWtiUVb. Wk 

50 (b) (i, ifSfffe. U*) 7?y;i/8t&&£ 
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©AJi/jjom mm, im&, tmm&. mt 
ft, itftft. i\^.i\M. r-fef-^r-fe vi-vmkte£v> 
j&mT'&z><Dfim£^\ ^> &^ft£ft (b) ti, 

TZn (II) ©ft£ft5:ffiVN£l§i^Cte. 1?£<Z)&V\ 
HZ* 

[0 0 5 3] ^^££^£^£Bcfctt-5£Mftiii- 
ft (b) <D^&lt^-?ftX>b&<ftlzmmZft-f> & 
^t-^ft (b) <7>^4<D#^c^£-f*$ttitrft 

(a) t£MftH=*ft (b) ^CDfBS^ffllCfc^T^ma 

(a) fc<fct/&Mfb£ft (b) (DW&te&ZJ&VX. & 
mit&fo (b) <£«fcU^L£#^I;£^(D*W*L 
K «fciSP# (i) 5:*-rs*#«tCfeW^S 

AtftfV>JymT'3bZ%®a.-&& (a) KZn (II) ft 

i*ftfci£*£-&&#£ii. *ma-£tt (a) ^hce^s 

tU^SRl^MCMb-CZn (II) ft-^ft^O. 1 
~ 2 *;wDiJ£T?£*3*& i:. *©H2#W#A#k: 

fcU, SflCZn (II) ft^ft&l^;!/ fl***) <D#J^- 

*. mem- en t^zmmmzis 

W*36A*«tUy>a"7»*S«fiUI^# (a) \zMh 
T, Mn (II) , Fe (II) . Co (II) , Ni(II) 
itfCu (II) <Dit&foV>'Pte<£*)lM*ismZit$> 

•at*, (a) ^cmstfu^sii^i/ 

**i,e>0>&flcBft^ft o . o 5 ~ 2 ^wom 

£ («D&Mfti^£^21±S^i*©-&ftI;) 
T»*«a*S4:, %«SSHrffc (a) £&JRft£tt (b) 

©♦aawsffl^JMficfty. *mc±tsLfc&sft-£ft£ 

0. 5=e;u (^;i/) <z)S!l-^-T'-i-*S-&f-#^tc«^:o 

[0 0 5 4] *$Sl=tffc (a) ^<Z)&Mft-&ft (b) <7> 

-es. 0SAfi*fi»s^t (a) wj^a^^c^ft-^ 
ft (b) sraaotsm mmm^fr (a) t^®ft-^ 
ft (b) feii^-E-co* *«#LT&flte#*«a£tt** 

^H* (a) t£J§ft£ft (b) «:j«K*-eflS^UT*»e. 

[0055] ±jET»»e>nfc*»9i®^»**«aMi^ 

#*mT?»i. UIBl/feJ:^tC ffflHtett (a) 
ft-^ft (b) «:E£Lfel*j6-e, *8tt£tt (a) 
^ft^ft (b) (Oratcsanv vfBJLf^M^^ 15 T. 
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£©«5HR^*we>*v&#, zn&m®M.£& (a) ic 
at^w^ii^mfim^fej;^*;^-^ (-c 

o-) o^c#fc*ai^^fc£i:£JRft£» 

(b) tp\zm&&mj*>£<z>mzmms& m$iz 
(a) \zmim^mitzw$m><mmmim}8.2 

10 [0 0 5 6] *i/c, _htBbfez:£li, &fEtf>Jfe&£#i& 

(a) fC&J§ft£ft (b) *K!&b&&Jte#«a£& 
ffim-e\±. £MftAft (b) &Mb«:l«^t 
(a) {Cifc^T, Wmft (i) &*f*««as*©a 
(try s»ao ic&&t-£««3gii;}3<fcr>' 

7h-t*t*Jc, (ffitffi^ (i) «r*-r*««BStcfeW 
(-CO-) ©f«S»c«-^<^$g 

mma. ^Mft-^ft (b) #<?>&iM*>iMm&& 
fis (a) <mm& (D zm^&mw&zmmi*. 

(a) t^ft-grft (b) «:^rr«AH«#ft«l 
[0 0 5 7] «®iff>^*;v-«, «t) 

IBbfeJ. Appl. Polyra. Sci. , 199 
4, 5 1, 3 6 5-3 7 4iZ9SM^tir^^ifVPy$H 
30 SrflttRfC^r+S-fe^VhftsK'JfUdf^cOS^ti. ^ 

[0058] *bx, *«w©*«*««ayi^»«3R- 
m$fr (a) <n<-xmt*m&^&mw£.-etffc£fott 

*ara©&**«*«tt^f**!«i*. mwm&ft (a) 

[0059] *>%®(D£m-$^®&&mtwi*. 

mtmmi ^^pj. mm. vmm. mm. %mi& 
zammia i mt t« 2 mxtz<mizi& vz-smt 

50 
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[0 0 6 0] ±|g{CJ:y#ie>4xfe*«9!0AIS-Sr**« 
ft (a) tC&JSlt:^ (b) &^*$-y:T#^nfc*#§ 

ag-e&y, mz.im&i&fa mourn, j^tm. m 

mm. &Sfi8?& 7a-ffl& iil/ytt- 

[0 0 6 1] 

»it ^ s»»cf&*-f & ^xm^nwstiz 
)\,tf=.)im (-co-) amfcsmn ^tm -c-n 

^ft#W©gfe£ (Tra) (Tg) , 

w^as (t<j), (e* ) , mmm (mv) 
t=.. 

[0062] u yr/atxng^^^Mrwwatgg) 

&j£ (*fr£) ^)^{CSt5<^^gg)l%tR^ : 7- U 

xag&^e^ftftSit (B#«?«5$£*fcJB r j I R 
-5 5 0 0J ) fcJBWT, KBr$£»Cj:»JSJR*Hft 

ymt fzitu'^ >jym.\z&m- tr u s»at 

[0 0 6 3] Buft ( (Tm) fe£t^2Zj^T (T 
g) : jj^£*JMt C/t-*> • x;i/7- (PERK 
IN-ELMER) a$JJ rDSC7j ) £&§LT. * 

1 5 ot;<z>jftR#e>3 o orciast 
T?IHSatKl OiC/^"eillS»LT. B1& (Tm) fcitf 
X^Xffi&M (Tg) feiMfcbfc. 

[0064] aaawfiBg (t<d : 

(lfWW#±i rTAS-2 0 0j ) £&§L 

t> mmsLismm^ h**8kt, 3 oic**e> 5 o o 

XJ*T1 0-C/^T'MfebT^Bamgl (Td) 

[0065] mm (£j : waw^(**ms:^i/^ 

«LT7-f;^ 0?$^5OOMm) &3ffiSU 
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7>f ;W»0«LK8:- 1 5 OTC*^ 1 5 0°CtZ'M^m 

nS^SiaH TDVE-V4J ) 5:^UT, M$Kl 1H 
zT', -tOSWSfs (E' ) fciHtbfe. 

[0066] mmm(Mv) iwn&mmt:-?^ 
-f;i/Ao»n«iK (mv) &, H&nmsmt 
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